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ABSTRACT 


This  monograph  delimits  the  results  of  the  1978  excavations  at  FjPi-29 
in  the  Strathcona  Science  Park  near  Edmonton,  Alberta. 

Artificats  resulting  from  controlled  surface  pickup,  patterned  auger 
hole  testing  and  the  excavation  of  ten  2x2  metre  units  are  examined  in 
depth  with  detailed  comparison  to  other  similar  sites  and  interpretations 
of  "intra-site  patterning"  of  lithic  remains. 

A  problem  orientated  approach,  as  outlined  in  the  introduction,  is 

summarized  in  the  concluding  section,  along  with  some  preliminary  hypotheses 

for  testing  during  the  continuance  of  the  programme  during  the  1979  field 
season. 
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INTRODUCTION 


SITE  SETTING 

FjPi-29  is  a  large  undisturbed  archaeological  site  comprised  of  over 
15,960  square  metres  located  on  the  east  bank  of  the  North  Saskatchewan 
River  just  outside  Edmonton's  city  boundaries  in  the  County  of  Strathcona 
(Figure  1  ).    The  site  is  located  above  the  river  valley  in  a  parkland 
zone  immediately  adjacent  to  the  valley  rim.    In  fact,  the  site  occupies 
a  peninsula  created  by  the  juncture  of  a  small  side  tributary  with  the 
main  river  valley  and  offers  virtually  an  unrestricted  view  of  the  river 
valley  to  the  southwest  (Figure  1).    As  mentioned,  the  southern  boundary 
of  the  site  is  formed  by  a  deep  steep-walled  side  valley  formed  by  "Pine 
Creek",  a  local  name.    The  eastern  limits  of  the  site  are  unknown  as  a 
large  landfill  operation  has  destroyed  all  evidence  in  this  area  (Figure 
2).    At  present  the  area  is  covered  by  a  medium  to  dense  growth  of  young 
aspen  trees.    Fortunately,  the  site  has  never  been  ploughed,  which  is  un- 
usual in  the  Edmonton  region,  and  this  greatly  increases  the  site's  poten- 
tial value.    However,  some  tree  clearing  was  undertaken  several  years  ago. 
This  clearing  of  mature  aspen  trees  (as  evidenced  from  a  small  windrow 
of  burned  logs)  may  have  been  done  during  winter  as  the  amount  of  surficial 
disturbance  appears  to  have  been  minimal  and  no  disturbance  of  cultural 
remains  resulted.    Other  minor  disturbances  consist  of  what  is  assumed  to 
be  a  former  radio  transmission  or  power  tower  of  wood,  which  no  longer 
exists.    All  factors  considered,  the  site  is  relatively  undisturbed.  Even 
now  (1978),  the  site  receives  very  little  use,  there  are  no  noti cable 
human  footpaths  and  numerous  grouse,  rabbits,  deer  and  hawks  are  found  in 
the  area. 

Historic  debris  are  rare,  and  the  few  items  found  seem  to  relate  to 
coal -mining  activities  in  the  river  valley  just  north  of  the  archaeological 
site. 

HISTORY  OF  SCIENTIFIC  INVESTIGATION 

The  scientific  history  of  FjPi-29,  now  known  as  the  Strathcona  Site, 
began  in  October  of  1976  when  the  Capital  City  Recreation  Park  Management 
Committee  approved  the  investigation  of  the  archaeological,  historical  and 
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palentological  resources  in  the  Capital  City  Recreation  Park  areas,  so 
that  known,  and  to-be-determined  historic  sites  could  be  specifically 
located,  described  and  evaluated.    Furthermore,  although  some  sites  were 
known  in  the  area,  prehistoric  locations  were  generally  scarce  and,  there- 
fore, there  was  a  significant  scientific  interest  in  having  the  park  area 
of  the  Saskatchewan  River  Valley  surveyed.    This  was  especially  important 
since  river  valleys  in  general  have  a  significantly  high  level  of  historical 
resource  potential.    Finally,  the  possibility  of  interpretive  value  of  the 
sites  within  a  park  setting  was  high  and  very  appealing. 

The  preliminary  archaeological  survey  work  was  conducted  by  ARESCO 
Ltd.  of  Calgary.    Tom  Head,  who  conducted  that  survey,  officially  recorded 
FjPi-29  during  November  1976.    Subsequently,  he  returned  during  May  1977 
and  undertook  fifteen  subsurface  test  holes  to  a  depth  of  75  cm.  Cultural 
material  was  encountered  in  almost  all  of  the  test  pits.    Mr.  Head  summar- 
ized his  findings  as  follows: 

"The  lithic  assemblage  was  predominated  by  quartzite  but 
lesser  quantities  of  petrified  wood  were  also  present.  The 
material  from  the  test  holes  suggests  that  the  site  extends 
along  the  valley  edge  for  approximately  150-200  metres  and 
back  from  its  edge  for  at  least  20  metres.    Two  tools,  a 
quartzite  biface  and  uniface,  were  encountered  in  the  test 
holes.    The  presence  of  lithic  material  in  almost  every  test 
hole  suggests  a  high  material  density  for  the  site  and  since 
the  material  was  encountered  in  a  buried  context,  additional 
work  will  be  necessary  should  any  additional  disturbance  from 
any  cause  be  anticipated".    (Archaeological  Survey  of  Alberta: 
Original  Site  Files). 

An  initial  report.  Archaeological  and  Historical  Resources  Inventory 
of  Goldbar  Ravine,  Hermitage  and  Rundle  Parks,  was  completed  in  1976 
(ARESCO  1976).    A  follow-up  report  on  the  whole  of  the  Capital  City 
Recreation  Park  Area,  Historical  Resources  Inventory  of  Capital  City 
Recreation  Park,  was  received  in  October  of  1977  (ARESCO  1977).  In 
this  latter  report  FjPi-29  was  the  only  site  to  be  rated  highly  in  re- 
gards to  both  its  scientific  investigation  potential  and  its  value  re- 
lative to  other  sites  in  the  Capital  City  Recreations  area  (ARESCO  1977: 
Volume  la,  part  one.  Table  4,  page  85).    In  addition,  it  was  rated  as 
having  a  high  interpretive  potential  (ARESCO  1977,  Volume  la,  part  one, 
page  94). 
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Acting  upon  the  recommendations  of  ARESCO  Ltd.,  Jim  Wood  of  the 
Archaeological  Survey  of  Alberta  made  a  preliminary  inspection  of  the  site 
during  the  fall  of  1977.    Following  this  John  Pollock,  staff  archaeologist 
responsible  for  the  Edmonton  area  visited  the  site  during  early  spring 
1978.    From  his  subsurface  testing  it  became  apparent  that  this  was  indeed 
a  major  site  of  high  scientific  and  educational  value.    Plans  were  made 
to  initiate       immediately  a  program  of  site  evaluation  and  assessment. 

PROBLEM  ORIENTATION  OF  THE  RESEARCH 

The  project  initially  fell  into  the  category  of  an  emergency  undertaking. 
That  is,  the  FjPi-29  site  in  May  of  1978  was  in  immediate  danager  of  des- 
truction from  park  development.    There  was  a  limited  time  period  within 
which  the  evaluation  and  assessment  of  the  site  had  to  be  completed  if  site 
preservation  measures  were  to  be  initiated.    Faced  with  such  an  obstacle, 
a  three  step  testing  program  was  undertaken.    As  the  eastern  edge  of  the 
site  was  slated  for  road  and  parking  lot,  as  well  as  building  development, 
our  efforts  during  the  1978  season  were  concentrated  in  these  areas.  Thus 
the  research  was  not  initially  problem  orientated  in  the  anthropological 
sense,  but  rather  was  of  a  technical  nature  in  order  to  answer  questions 
such  as  (1)  How  large  was  the  site?    (2)    Was  it  multi -component  and  what 
were  the  cultural  affiliations?    (3)    How  deep  and  how  dense  were  the 
cultural  materials?    (4)    What  type  of  activities  were  undertaken  there, 
and  what  was  the  prehistoric  lifestyle  at  the  site? 

It  was  immediately  apparent  once  testing  operations  began,  that  the 
FjPi-29  site  was  very  large,  deeply  buried,  artifactual ly  productive  and 
relatively  undisturbed.    As  such,  it  was  the  only  site  meeting  these 
standards  in  the  entire  inventory  of  sites  known  for  the  Edmonton  area. 

Early  in  the  fieldwork,  the  authors  began  to  generate  several  problems 
of  a  theoretical  and  academic  nature.    Ideally,  these  should  have  been 
formulated  prior  to  fieldwork  initiation  but,  as  the  pre-field  time  was 
limited  to  a  matter  of  weeks,  this  was  not  possible.    However,  attempts 
were  made  to  orientate  the  operation  to  known  models  of  the  regional 
archaeological  situation  and  we  feel  that  this  was  successful. 

These  problem  areas  were  identified  as  the  following: 
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1.  Was  FjPi-29  a  quarry  or  quarry  workshop  similar  to  the  Stony  Plain 
Quarry  site  reported  by  Losey  further  upstream  on  the  North  Saskatchewan, 
or  simply  an  extensively  used  campsite  (Losey,  1971)? 

2.  Was  the  site,  despite  its  large  horizontal  and  relatively  deep  vertical 
parameters,  primarily  a  single  component  site?    Could  the  distribution 
of  lithic  types,  artifact  classes  and  debitage  be  used  to  demonstrate 
homogeneity? 

3.  What  were  the  environmental  and  geographical  factors  that  caused  the 
aboriginal  people  to  select  that  particular  spot  for  a  major  campsite? 
Were  location  and  access  to  lithic  sources  and  animal  concentrations 
overriding  concerns?    Could  information  such  as  faunal  analysis,  palyno- 
logical  data  and  geology  help  resolve  such  questions? 

4.  Given  the  fact  that  the  site  seemed  to  relate  to  Plains  Archaic  people, 
was  the  site  a  regional  variant  or  did  it  closely  resemble  other  similar 
sites  on  the  Northwestern  Plains? 

5.  As  the  site  seemed  to  possess  a  large  lithic  workshop  element,  what 
was  the  lithic  reduction  sequence  at  the  site  from  cobble  splitting  to 
the  production  of  bifacial  and  unifacial  "bust  off"  preforms  and 
finished  artifacts? 

6.  Could  data  lacking,  or  unconfirmed  by  the  examination  of  the  arti factual 
record  of  stone  tool  manufacturing,  be  compensated  for  by  undertaking 
experimental  archaeology  relating  to  cobble  core  reduction  and  biface 
production? 

7.  By  utilizing  technological  variables  in  the  stone  tools,  intra-site 
variation  in  deposition  of  remains  and  strati  graphic  data,  could  intra- 
site  activity  areas  be  identified? 

8.  Could  identification  of  manufacturing  methods  when  compared  to  other 
similar  sites  comprise  the  basis  of  techno-tradi tions?    In  conjunction 
with  standard  archaeological  data  could  this  lead  to  the  conceptualiza- 
tion of  regional  plains  archaic  spheres  of  cultural  development  per- 
taining to  different  socio-cul tural  or  biological/linguistic  groups? 

Although  none  of  the  problems  outlined  operate  at  the  level  of  a 
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hypothesis  (with  the  possible  exception  of  item  8)  this  report  has  addressed 
itself  to  providing  the  answers  to  the  problems  outlined  as  fully  as  the 
available  data  will  allow.    Subsequent  to  this  initial  problem  solving 
stage,  it  is  anticipated  that  future  research  at  the  site  based  on  known 
data  will  be  able  to  operate  in  a  more  concise  theoretical  framework. 

ARCHAEOLOGICAL  EXCAVATIONS  AND  STRATIGRAPHY 

EXCAVATIONS 

Acting  upon  the  recommendation  of  ARESCO  Ltd.,  Pollock,  staff  archaeo- 
logist with  the  Archaeological  Survey  of  Alberta  visited  the  site  on  April 
14,  1978  and  made  a  preliminary  inspection.    Previously,  ARESCO  had  con- 
ducted several  subsurface  tests  and  recovered  nineteen  pieces  of  lithic 
material.    During  Pollock's  preliminary  visit  he  noticed  several  areas 
which  contained  faunal  remains  as  well  as  bipolar  cores  and  bi faces  "in 
situ"  on  the  surface.    The  entire  site  was  covered  with  a  large  quantity 
of  lithic  debris.    ARESCO  Ltd.  estimated  the  site  to  be  greater  than  500 
metres  in  size  and  even  this  preliminary  assessment  indicated  their  esti- 
mate to  be  a  very  conservative  one.    Pollock  subsequently  recommended  that 
the  Archaeological  Survey  of  Alberta  excavate  a  total  of  10  -  2x2  metre 
units  or  40  one  metre  units  on  this  site  to  be  followed  by  further  excava- 
tions, if  warranted.    Work  was  to  begin  May  1,  1978  and  to  continue  until 
completed.    (Letter  to  Dr.  W.J.  Byrne  from  John  Pollock  dated  April  17, 
1978:  on  file  at  A.S.A.).  ' 

The  sheer  size  of  the  site  presented  several  problems  in  assessment 
and  evaluation.    Eventually  three  sampling  strategies  were  arrived  at. 
The  first  sampling  strategy  consisted  of  surveying  a  number  of  transects 
across  the  site,  20  metres  apart,  in  a    north-south  direction.  Towards 
the  west  side  of  the  site,  the  orientation  of  the  transects  changed  to  an 
east-west  alignment  and  a  15  metre  spacing  (Figure  3).    A  power  auger  was 
used  to  drill  standard  8  inch  holes  along  these  lines.    The  horizontal 
location,  depth  of  hole  and  artifacts  recovered  were  recorded.    This  gave 
a  preliminary  idea  of  the  density  and  distribution  of  cultural  material 
across  the  site  as  well  as  the  extent  of  the  site  itself.    Use  of  this 
method  gave  positive  data  indicating  that  the  site,  estimated  by  ARESCO 
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Ltd.  to  be  about  500  square  metres,  was  in  fact  a  minimum  of  15,960 
square  metres  in  size.    Data  resulting  from  the  auger  hole  testing  is 
presented  in  Appendix  One. 

The  second  testing  method  involved  a  controlled  surface  pickup  utilizing 
tri angulation  within  large  10  metre  by  10  metre  squares  (See  Figure  3). 
The  only  late  prehistoric  materials  from  the  site  were  recovered  in  this 
area,  perhaps  indicating  that  the  late  prehistoric  component  may  be  scattered 
across  the  site  in  a  discontinuous  horizontal  pattern  or,  alternatively, 
it  may  be  restricted  to  one  particular  portion  of  the  site.    Analysis  of 
surface  and  excavated  specimens  indicates  that  in  any  event  the  late  materi- 
als form  only  a  minor  portion  of  the  prehistoric  remains  present. 

The  third  testing  method  involved  formal  excavation.    As  the  eastern 
edge  of  the  site  was  specifically  under  threat  of  impact  by  park  develop- 
ment, controlled  block  excavations  were  undertaken  in  this  area  (Figure  3). 
Altogether,  ten  2x2  metre  units  were  excavated  to  an  average  depth  of  40- 
50  cm.    All  excavations  were  dug  by  hand  with  trowels.    Shovels  were  only 
used  to  remove  the  leaves  and  grass  from  the  top  few  centimetres.    The  soil  was 
removed  in  arbitrary  10cm  horizontal  levels.    In  some  cases  power  screens  were 
used  to  process  backdirt  from  the  excavations  but  as  virtually  no  specimens 
were  being  missed  by  the  trowelling,  this  was  discontinued. 

Floor  plans  were  used  to  record  provenience  for  each  cultural  item  en- 
countered during  excavation  of  the  level.    A  representative  floor  plan 
for  level  4  (30-40  cm  below  surface)  of  units  22-11  is  presented  as  Figure 
4.    As  excavation  units  were  not  continuous  or  adjacent  the  horizontal 
data  is  not  presently  conducive  to  spatial  analysis  of  artifact  distribution. 
During  1979  and  future  years  larger  block  excavations  will  however  allow 
for  definition  and  analysis  of  spatial  artifact  clusters  including 
generative  processes  and  dispersion  patterns.    Even  a  relatively  small 
area  such  as  that  illustrated  in  Figure  4  shows  definite  patterning  and 
non-random  distribution  of  materials  indicating  the  potential  for  large 
scale  spatial  analysis  at  the  site. 

In  summary,  a  large  number  of  high  potential  2x2  metre  units  remain 
to  be  excavated  at  the  site.    All  of  the  squares  dug  during  1978  were 
productive  and  a  total  of  over  3,500  cultural  specimens  were  recovered. 


-  10  - 


FjPi-29 

UNIT  22- 1 1 ,  LEVEL  4 , 30-40cm  BELOW  SURFACE. 


X 


*  c 

X 

X  XX 
X 

X  XX 


XX 

X  XX 

c 


C  X 

b  X 


X  X 

X  X 
X  X 

\xx*       X  X  XX 

*x^        X  b^x 

X       *  X 
X  ^  C  X 


,b  c  X 
,x 


X  X 


AB 

X 


c 

X  „x. 


X  AuF 

X         X  X 
X  * 


y.^^fc  -hstain 
X  jc  ^x  \  X  <i 


X  X 

^  x''  ^  X 

X  X    ^.w  X 


X       X  Xjjx    "  ^    X  c 


x'xj*- Ochre    x    ^  x^x 

X      X      X  X 
X  X 

X 

.  X 

X  ^/xx^-'x 


[XX 

xx  > 

XXX  X  «x 


X"  X 


XX  X 


X     xX  X 


X  c 


xx  rc 


stain 


X        C  »         X  y 

C  X  X    *x  ^ 
XX 

X  X 
X 

c  «x 

X 


UNIT  SIZE  2mx2m 


X  FLAKE  A  ARTIFACT 

b  BONE  O   BLACK  STAIN 

c  CORE  B     B I  FACE 

O  FIRE  BROKEN  ROCK  UF  UTILIZED  FLAKE 

©  ROCK  CONCENTRATION  OF  FLAKES 


FIGURE  4:    FLOOR  PLAN  OF  UNIT  22-11,  LEVEL  4  (30-40  cm  Below  Surface) 
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including  projectile  points,  bi faces,  uni faces,  scrapers  and  fauna!  re- 
mains. Extensive  evidence  for  on  site  manufacture  of  tools  exists,  in- 
cluding the  bipolar  breaking  of  quartzite  cobbles  and  the  shattering  of 
petrified  wood  nodules. 

The  1978  excavations  began  on  May  8  and  ended  on  June  30,  1978  with 
an  estimated  250  man  days  of  labour  being  expended  during  the  excavation 
period. 

STRATIGRAPHY 

In  order  to  discuss  the  soil  stratigraphy  at  the  site  some  background 
data  on  the  surficial  geology,  soils  and  geography  of  the  Edmonton  area 
is  needed. 

The  North  Saskatchewan  River  Valley,  averaging  some  61  metres  in  depth, 
is  a  narrow  valley  seldom  wider  than  one  or  two  kilometres  in  width  in 
the  vicinity  of  Edmonton,  but  is  considerably  wider  downstream  from  the 
city.    The  morphology  of  the  valley  (Figure  5),  is  characterized  by  ter- 
race development.    Within  the  Edmonton  metropolitan  area,  four  post- 
glacial terraces  are  discernable  at  the  619,  630,  640,  and  65.6  metre 
levels  above  the  river's  surface  (Westgate  1969:138).    None  of  these  ter- 
races, all  of  which  have  been  formed  in  postglacial  times,  are  of  immedi- 
ate interest  as  the  archaeological  site  FjPi-29  lies  above  the  valley 
proper  and  is  located  on  the  uppermost  terrace  or  prairie  level.  These 
terraces  vary  from  laucus trine  clay  and  silt  to  till  interbedded  with  re- 
worked Saskatchewan  sands  and  gravels  (MacPherson  and  Kathol  1973:4). 
It  would  seem  that  the  deposits  at  the  Strathcona  site  are  derived  from 
Glacial  Lake  Edmonton  and  consists  of  silt  till,  brown  till,  and  gray 
till  in  a  descending  order  (Westgate  1969:130). 

Soils  in  this  area  are  generally  of  the  Chernozemic  order  and  can  be 
found  on  all  types  of  parent  material  (Environment  Canada:  Soil  Capability 
for  Agriculture  Map  83H,  Edmonton). 

At  FjPi-29,  there  is  a  fair  amount  of  variation  in  the  soil  profile. 
Excavation  unit  22-11,  one  of  the  most  productive  archaeological ly  (see 
profile  Figure  6),  consisted  of  a  black  humus  soil  from  surface  to  a 
depth  of  30-40  cm  below  surface  where  a  white  volcanic  ash  became  pre- 
valent in  a  lens  varying  from  a  few  to  10  cm  in  thickness.    Below  the  ash 
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a  layer  of  compacted  clay  till  is  present. 

Other  units,  such  as  34-11  (see  Figure  6),  consisted  primarily  of  a 
homogeneous  grey-brown  clay  loam  throughout  the  culture  bearing  strata. 

Unit  35-22,  located  away  from  the  valley  rim  also  consisted  of  a  uni- 
form clay  loam  (Figure  7).    This  unit  was  unusual  though,  as  the  floor  of 
the  unit  resting  on  compacted  clay  till  exhibited  considerable  micro 
relief  in  that  it  demonstrated  a  gently  rolling  topography  inherent  in  the 
glacially  derived  clay  subsoil.    In  this  particular  unit  the  slope  was 
from  the  southeast  descending  rapidly  in  a  northwesterly  direction  with 
pitted  inclusions  up  to  10  cm  deep.    None  of  these  features  are  exhibited 
at  the  surface  where  a  relatively  flat  ground  surface  exists.    The  de- 
pressions in  the  subsoil  appear  to  be  natural  phenomena  and  not  the  result 
of  human  cultural  activities. 

Excavation  unit  45-23  also  exhibited  no  obvious  stratigraphy  (Figure 
7).    The  cultural  zone  comprised  a  relatively  homogeneous  layer  of  clay 
loam. 

Several  lines  of  horizontal  and  vertical  strati  graphic  evidence  can  be 
used  to  argue  the  hypothetical  single-component  nature  of  the  site,  es- 
pecially in  levels  below  a  10  cm  depth. 

First,  all  of  the  morphologically  diagnostic  artifacts  recovered  from 
the  excavated  units  would  seem  to  relate  to  an  Oxbow-like  plains  archaic 
artifact  assemblage  (Figure  12).    Secondly,  the  only  late  prehistoric 
diagnostic  material  recovered  (Figure  12)  came  from  an  area  of  shallow 
surface  disturbance  (Figure  3).    Data  gained  from  a  controlled  surface 
pickup,  utilizing  triangulation  within  10  metre  squares,  also  suggested 
that  the  late  prehistoric  materials  may  be  scattered  across  the  site  in 
a  discontinuous  horizontal  pattern.    The  deeper  archaic  materials  are, 
however,  present  throughout  the  site  area. 

A  third  line  of  evidence  is  provided  by  utilizing  data  on  the  per- 
centage frequency  of  lithic  debitage  raw  material  type  by  10  cm  level 
and  unit  within  a  sample  universe  consisting  of  ten  2x2  metre  excavations. 
These  data  have  been  plotted  on  a  triangular  co-ordinate  graph  (Figure 
9).    The  resulting  tight  clustering  of  data  tends  to  indicate,  in  our 
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opinion,  a  homology  indicative  of  a  single  technological  tradition.  This 
analysis  is  developed  at  length  in  the  following  chapter  of  this  paper. 

A  fourth  and  important  line  of  evidence  consists  of  radiocarbon  dating 
results.    Although  there  are  a  total  of  five  samples  from  the  site  suit- 
able for  radiocarbon  dating,  to  date  results  have  only  been  received  in 
regards  to  one  sample.    This  particular  sample  (No.  5)  was  obtained  from 
level  four  in  excavation  unit  37-10  at  a  depth  of  30.0  cm  below  surface 
and  at  a  depth  of  119  cm  below  the  arbitrary  horizontal  control  datum 
for  the  site.    The  sample  consisted  of  233.79  grams  of  bone.  Specifically, 
two  bone  elements  were  represented.    One  was  the  distal  internal  extremity 
facet  of  a  left  humerous  of  Bison  bison.    The  other  element  represented 
consisted  of  fragments  of  the  external  side  of  a  shaft  of  the  left  humerous 
0"^  Bison  bison.    Although  these  specimens  may  have  come  from  the  same 
animal,  the  pieces  do  not  meet  (i.e.  they  could  not  be  fitted  together). 
The  Bison  bison  identification  is  an  absolute  one  with  no  possibility  for 
alternative  identification  (personal  communication:  Dr.  John  Hillerud). 

The  sample  was  sent  to  Krueger  Enterprises  Inc.,  Geochron  Laboratories 
Division.    Geochron  employed  the  following  procedure: 

"The  bone  was  cleaned  of  dirt  and  other  observed  contamin- 
ants.   It  was  then  crushed  to  -10  mesh  and  the  crushed 
material  was  digested  in  cold,  dilute  acetic  acid  for  72 
hours  with  frequent  agitation  and  changes  of  acid,  to  re- 
move normal  carbonates.    The  remaining  material,  mostly  bone 
apatite  (hydroxyapati te) ,  was  washed  clean  and  reacted  with 
cold,  dilute  HCl ,  under  vacuum,  to  release  carbon  dioxide 
from  the  bone  apatite  for  the  analysis"  (Geochron: letter  of 
February  28,  1979). 

The  resulting  bone  apatite  gave  a  date  of  2185  i  190  C-14  years  = 
235  B.C.  (GX-G276-A),  C-13  corrected. 

Following  this,  a  second  date  from  the  same  sample  was  obtained  when: 

"The  insoluble  residue  from  the  bone  apatite  dissolution 
procedure,  including  any  collagen,  was  filtered  and  washed. 
It  was  then  boiled  in  slightly  acid  distilled  water  to 
solubilize  the  collagen.    This  "broth"  was  filtered  and 
the  filtrate,  containing  the  soluble  collagen,  was  evapor- 
ated to  dryness  to  recover  the  collagen  as  bone  gelatin. 
Rootlets,  humic  acids,  etc.,  should  have  remained  insoluble 
and  would  have  been  removed  by  the  filter.    The  recovered 
bone  gelatin  was  combusted  to  carbon  diozide  and  analyzed". 
(Geochron: Letter  of  February  28,  1979). 
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The  resulting  data  from  the  bone  gelatin  fraction  yielded  a  date  of 
2020  ±  105  C-14  years:  70  years  B.C.  (GX-6276-G),  C-13  corrected. 

Both  the  bone  apatite  date  and  the  bone  gelatin  (Collagen)  dates  are 
reasonably  concordant  and  suggest  an  age  from  the  Bison  bison  bone  sample 
of  between  235  and  70  years  B.C.    This  date,  if  correctly  dating  the 
archaeological  materials,  would  indicate  that  a  terminal  plains  archaic 
assemblage  is  present  at  the  site.    However,  more  than  one  sample  is  re- 
quired to  adequately  date  a  site  as  large  and  complex  as  FjPi-29.  A 
further  four  samples  from  the  1978  field  season  are  to  be  analyzed  in 
1979,  as  well  as  any  additional  samples  collected  during  the  1979  field 
season.    It  is  possible  that  a  lengthy  plains  archaic  occupation  is  re- 
presented and  that  the  above  date  represents  a  terminal  stage  of  settle- 
ment rather  than  the  initial  habitation  at  the  site. 

ARTIFACT  ANALYSIS,  COMPARISONS  AND  SITE  INTERPRETATIONS 

PATTERNS  OF  RAW  MATERIAL  UTILIZATION 

(a)    Description  of  Utilized  Raw  Materials 

White  there  was  a  diversified  range  of  raw  material  utilized  on  the 
site,  quartzite  was  by  far  the  predominate  raw  material,  accounting  for 
75%  of  the  total  excavated  lithic  sample.  Petrified  wood  was  a  distant 
second  in  frequency,  representing  15%  of  the  sample.  The  remaining  10% 
was  divided  between  various  forms  of  chert,  silicified  sandstone,  silt- 
stone,  aryillite,  chalcedony,  quartz  and  granite. 

All  of  these  raw  materials  were  readily  available  locally  either  in 
Saskatchewan  Sand  and  Gravel  exposures  or  till  deposits  (MacPherson  and 
Kathol,  1973),  (Westgate  1969). 

The  quartzites  were  obtained  in  the  form  of  cobbles  of  varying  sizes 
but  predominantly  ovate  in  shape.    Equally  as  varied  was  the  quality  of 
quartzite  available,  ranging  from  a  very  fine  grained  blue-gray  variety 
through  a  range  of  medium  to  coarse  grained  varieties  of  various  colours. 

Similarily,  petrified  wood  was  also  obtained  in  pebble  to  cobble 
sized  pieces  in  a  range  of  qualities.    Petrified  wood  is  characterized 
by  "...poorly  developed  cleavage  planes  resulting  in  a  tendency  to 
fracture  into  thin  flat  sheets."    primarily  along  the  growth  rings  of  the 
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original  wood  (Brumley,  1976:54).    Because  of  these  cleavage  planes,  petri- 
fied wood  is  a  difficult  and  somewhat  unreliable  material  to  knapp.  Despite 
this  drawback,  the  material  was  still  important  to  the  site  occupants  as 
evidenced  by  the  frequency  with  which  it  occurs  in  the  test  units. 

The  remaining  raw  materials  occurred  primarily  in  the  form  of  small 
cobbles  or  pebbles  which  appear  to  have  been  used  mainly  in  the  bipolar 
reduction  process. 

Of  interest  is  the  origin  of  quartzite  cobbles  used  by  prehistoric  tool 
makers  at  FjPi-29  in  their  lithic  industry.    The  Edmonton  area  is  under- 
lain by  flat  lying  cretaceous  shales  and  sandstones  of  marine  and  fresh- 
water origin,  these  formations  cannot  be  the  parent  source  for  quartzite 
cobbles  used  by  aboriginal  peoples  (Lang  1966:87).    To  the  north  lies  the 
Precambrian  Shield,  largely  composed  of  granite.    It  then  also  seems  un- 
likely that  quartzite  cobbles  were  transported  into  Central  Alberta  by 
southward  moving  glaciers.    However,  to  the  west  in  the  Rocky  Mountains 
are  massive  formations  of  sedimentary  rocks  chiefly  limestone,  quartzite 
and  shale  (Lang  1966:86). 

Available  evidence,  indicates  that  the  quartzite  cobbles  used  by  ab- 
original knappers  in  Central  Alberta  are  derived  from  the  main  ranges  of 
the  Rocky  Mountains  to  the  west  (Prest  1970:692,  Babcock  et.al.  1977:277). 
These  quartzite  cobbles  or  "clasts"  are  contained  in  the  controversial, 
preglacial,  Saskatchewan  Sands  and  Gravels  as  described  below: 

"These  buried  gravels  are  recognized  in  Alberta, 
Saskatchewan  and  Manitoba,  occurring  as  alluvial  terraces 
and  benches  below  the  Tertiary  (Miocene-Pliocene)  (See 
Figure  One)  pediment  surfaces  and  as  lower-level  channels 
or  valley  fills.    They  are  very  extensive  beneath  the 
drift  mantle  whether  this  be  a  few  feet  or  more  than 
1,000  feet  thick;  generally  they  are  a  few  feet  to  a  few 
tens  of  feet  thick,  varying  laterally  from  sand  to  sand 
mixed  with  coarse  grave. . .Westgate  (1965)  found  that  98 
percent  of  the  gravel -si zed  material  in  southeastern 
Alberta  is  made  up  of  quartzite,  argillite  and  chert..." 
(Prest  1970:692). 

There  is  a  disagreement  over  the  age  of  these  gravels  with  a  range  of 
early  to  late  Pleistocene  suggested  (P.rest  1970:692). 

Near  Edmonton  the  Saskatchewan  sands  and  gravels  characteristically 
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are  found  in  the  bottom  of  preglacial  valleys  (Prest  1970:692). 
Alternatively  they  can  also  be  found  in  other  situations  such  as  at  a 
gravel  pit  near  Edmonton  where  the  "preglacial  sands  and  gravels  lie  on 
sandstones  and  shales  of  the  Cretaceous  Wapiti  Formation .. .overlaid  by 
massive  clayey  till  about  4  m  thick  (Babcock  et.al.  1977:277).    In  summary, 
it  seems  that  the  major  source  for  Central  Alberta  quartzite  industries 
are  cobbles  originating  between  thirteen  and  two  million  years  ago  in  the 
Rocky  Mountains  and  transported  throughout  the  Canadian  Plains  area  by 
river  and  stream  action.    Subsequent  glaciation  has  alternatively  buried 
these  beneath  till,  or  exposed  them  during  post  glacial  erosion  and  valley 
downcutting  where  such  phenomena  overlaps  with  preglacial  valleys  and 
deposits.    Of  importance  is  the  probability  that  sources  for  such  cobbles 
are  not  uniformably  distributed  across  the  area.    Thus  the  surficial  geo- 
graphy by  dictating  the  availability  of  suitable  quartzite  cobbles  has 
strong  archaeological  implications  for  prehistoric  settlement  patterns 
and  the  location  of  lithic  workshop  sites. 

(b)    Raw  Material  Frequency  and  Intra-Site  Variability 

In  the  absence  of  diagnostic  artifacts  in  seven  of  the  ten  excavated 
units,  an  alternative  method  of  demonstrating  technological  and  presumably 
temporal  homogeneity  between  units  had  to  be  employed.    As  the  raw  materials 
used  in  prehistoric  lithic  industries  often  show  shifts  in  frequency  if 
not  in  kind  through  time,  the  raw  material  frequencies  in  each  of  the 
excavated  units  were  calculated  both  by  arbitrary  level  and  total  unit 
sample.    At  the  unit  level  a  similarity  matrix  based  on  the  Brai nerd- 
Robinson  coefficient  of  similarity  was  compiled  as  a  means  of  demonstrating 
the  degree  of  similarity  between  units  in  terms  of  raw  material  frequencies. 
This  technique  was  originally  developed  by  Robinson  on  the  premise  that: 

"...over  the  course  of  time  pottery  types  come  into  and 
go  out  of  general  use  by  a  given  group  of  people."  (Doran 
and  Hodson,  1975:272). 

The  similarity  measure  or  "Index  of  Agreement"  was  determined  by 
computing; 

"...the  sum  of  the  difference  between  the  percentages  for 
each  type  summed  over  all  types  (without  regard  to  sign), 
subtracted  from  the  maximum  figure,  200. .. "(Doran  and  Hodson, 
1975:273). 
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Although  originally  developed  as  a  means  of  seriating  sites  based  on 
percentage  differences  in  pottery  types,  the  basic  technique  can  theoretic- 
ally be  applied  to  any  quantifiable  set  of  "types",  in  this  case  raw 
material  types,  to  demonstrate  the  degree  of  relationship  between  sites 
or,  as  here,  excavated  units. 

Table  1  presents  the  matrix  of  Robinson  similarity  scores  between  the 
excavated  units.    This  matrix  was  computed  as  outlined  above,  on  the  basis 
of  differences  in  frequency  of  the  following  raw  material  types  between 
units;  quartzite,  petrified  wood,  chert,  chalcedony,  siltstone,  silicified 
sandstone,  argil  lite,  quartz  and  miscellaneous. 

To  clarify  the  interrelationship  between  units,  as  displayed  in  the 
similarity  matrix,  a  dendrogram  was  compiled  using  single  linkage,  or 
nearest  neighbour  cluster  analysis  based  on  the  relationships  established 
in  the  matrix  (Hodson  and  Doran  1975:175-176).    In  cluster  analysis: 

"...the  procedures  start  from  a  matrix  of  similarities 
of  distances,  like  a  mileage  chart,  recording  relation- 
ships between  each  pair  of  units.    This  is  repeatedly 
scanned  during  the  procedure  and  units  'similar'  to 
existing  cluster  members  are  successively  joined  to  them, 
until  all  units  and  clusters  have  fused  into  one.  This 
kind  of  structure  may  be  exactly  represented  by  a  tree  or 
dendrogram."  (1975:175). 

In  single-linkage  cluster  analysis: 

"...at  each  successive  stage  of  the  hierarchy,  a  search 
is  made  for  the  closest  pair  of  previously  unlinked 
units,  and  a  fusion  is  made  between  them.    If  the  units  are 
already  included  in  clusters,  the  clusters  fuse."  (1975-176). 

Figure  8  presents  the  dendrogram  formed  by  the  excavated  units  joined 
at  the  highest  coefficient  of  similarity  for  each  unit.    The  overall  de- 
gree of  similarity  between  units  indicates  that  there  is  no  significant 
degree  of  difference  in  raw  material  utilization  between  units,  a 
homogeneity  suggesting  a  single  component  site.    On  a  specific  level,  the 
dendrogram  can  be  separated  into  two  closely  related  clusters,  cluster 
one  consisting  of  units  31-10,  34-11,  37-10,  28-11,  25-10  and  22-11,  and 
cluster  two  which  includes  units  36-24,  46-28,  35-22  and  45-23.  The 
two  clusters  reflect  the  location  of  their  constituent  units  on  the  site. 
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the  first  group  being  composed  of  units  located  on  line  A  along  the  ravine 
while  the  second  cluster  consists  of  units  located  on  lines  1  and  2  to- 
wards the  centre  of  the  site  area  (Figure  3).    This  clustering  is  largely 
the  result  of  a  slightly  higher  incidence  of  petrified  wood  in  the  units 
which  comprise  cluster  two,  possibly  indicating  two  separate  but  related 
activity  areas  on  the  site. 

To  further  confirm  this  pattern  of  raw  material  utilization,  the  per- 
centage frequency  of  three  categories  of  raw  material,  quartzite  and 
petrified  wood,  the  two  major  raw  materials  on  the  site,  and  a  miscellane- 
ous category  incorporating  the  other  lithic  types,  was  calculated  by 
arbitrary  level  for  each  of  the  ten  units.    Each  unit-level  was  then 
located  on  a  triangular  coordinate  graph.    Figure  9.    The  tight  clustering 
of  the  unit-levels  on  the  graph  as  mentioned  previously,  confirms  the 
overall  homogeneity  of  raw  material  utilization  between  units,  suggestive 
of  a  single  component  occupation  of  the  main  site  area.    The  higher  inci- 
dence of  petrified  wood  noted  for  cluster  two  on  the  similarity  dendrogram 
is  again  apparent,  parti cularily  for  unit  45-23.    Again,  this  is  probably 
indicative  of  slight  variability  in  raw  material  utilization  in  a  specific 
activity  area. 

PROJECTILE  POINTS 

A  total  of  six  projectile  points  and  point  fragments  were  collected 
from  the  site,  representing  two  distinct  morphological  groupings.  The 
first  and  latest  group  was  comprised  of  two  late  prehistoric  side-notched 
points,  pressure  flaked  on  chert  flake  blanks.    The  second  and  most  pre- 
dominant group  consisted  of  four  basal ly  thinned  Plains  Archaic  points 
with  weak  side  notching  manufactured  from  quartzite  flakes  (Dyck  1977:72), 
Frison  1978:45,83  Figure  2.26). 

(a)    Late  Prehistoric  Side-notched  (Figure  12,  F,G). 

Two  poorly  made  chert  points  were  surface  collected  from  the  partially 
disturbed  area  at  the  eastern  edge  of  the  site.    The  largest  of  the  two 
specimens  consists  of  the  basal  portion  of  a  point,  the  tip,  one  lateral 
edge  including  the  notch  and  most  of  one  face  having  been  removed  by 
thermal  fracturing.    The  point  had  pronounced  basal  thinning  but  showed 
no  indication  of  grinding  either  basal ly  or  in  the  notch.    The  second 
and  smaller  of  the  two  specimens  was  a  complete  point  manufactured  on  a 


-  24  - 


eeeeeeeee® 


CSi  — 


CJ  _  _ 
C\J    _  — 


(oltocvjotorLio  —  moo 
z    t    •    I    t   V   I    •    <  • 


-  25  - 


dull  dark  gray-black  opaque  chert  flake.    The  point  was  laterally  and 
basal ly  retouched,  with  incomplete  bifacial  flake  scars.    There  was  no  in- 
dication of  grinding  on  the  base  or  in  the  notches  nor  any  attempt  at  basal 
thinning.    Complete  metrics  and  morphology  for  the  two  points  are  presented 
in  Table  2. 

(b)  Plains  Archaic,  Basally  Thinned  Side-Notched  (Figure  12,  A,B,C,E). 

The  remaining  four  points  and  point  fragments  were  manufactured  from 
a  very  fine  grained  gray-blue  to  gray-brown  quartzite.    The  sample  consists 
of  two  basal  sections,  one  complete  specimen  and  one  point  "ear".  The 
breakage  pattern  on  the  points  is  similar  to  that  noted  by  Dyck  at  the 
Harder  Site  (1977:77).    Two  of  the  points  were  snapped  transversely  at  or 
near  the  middle  of  the  point,  one  point  was  missing  an  "ear"  and  the  ear 
from  a  third  point  was  also  recovered.    The  remaining  lateral  edge  sec- 
tions of  the  two  transversely  broken  points  show  little  or  no  indication 
of  edge  attrition  through  use-wear.    One  of  the  points  had  pronounced 
grinding  on  the  ears  and  in  the  basal  concavity,  while  the  other  point 
was  only  lightly  ground  in  these  areas.    Assuming  that  basal  grinding 
would  have  represented  one  of  the  final  steps  if  not  the  last  step  in 
point  manufacture,  the  presence  of  grinding  on  both  points  taken  in  con- 
junction with  the  condition  of  the  lateral  edges  of  the  point  blades 
suggests  breakage  through  use  almost  immediately  after  completion  of  the 
points.    Similarly  the  pattern  of  ear  fracture  suggests  breakage  during 
use  of  the  point.    The  recovered  ear  fragment  was  heavily  ground  as  was 
the  remaining  ear  on  the  previously  mentioned  point  base  suggesting  that 
the  points  had  been  finished  when  breakage  occurred. 

Of  the  three  analyzable  points,  side  notching  was  present  on  only  two 
specimens,  and  in  both  cases  the  notches  were  very  shallow.    The  third 
specimen  was  slightly  "waisted"  or  constricted  above  the  basal  indentation, 
rather  than  notched.    All  three  points  were  basally  thinned  bifacial ly,  as 
was  the  case  with  the  Harder  site  points,  producing  a  basal  indentation, 
or  bifurcation,  which  varied  in  depth.    A  complete  metric  and  morphological 
description  of  the  points  is  presented  in  Table  2. 

(c)  Distribution 

As  mentioned  previously,  the  two  chert  side-notched  points  and  one  of 
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the  quartzite  points  were  collected  from  the  surface  of  the  partially  dis- 
turbed eastern  edge  of  the  site.    The  remaining  three  points,  however,  were 
excavated  "in  situ"  from  three  separate  units.    As  previously  explained, 
the  cultural  deposit  at  the  site  consisted  for  the  most  part  of  some  40- 
50  cm  of  homogeneous  clay  loam  with  no  natural  stratigraphy,  therefore 
the  site  was  excavated  in  arbitrary  10  cm  levels.    Projectile  points  or 
point  fragments,  were  recovered  from  three  different  levels  in  three  units, 
a  factor  which  greatly  facilitated  the  interpretation  of  site  occupation. 
The  basal  or  "ear"  fragment  was  recovered  from  unit  22-11,  level  2  (10- 
20  cm  below  surface),  a  basal  fragment  was  recovered  at  a  depth  of  27.0 
cm  below  surface  in  level  3  (20-30  cm)  of  unit  36-24  while  the  complete 
point  came  from  level  4  of  unit  37-10  at  depth  of  34.0  cm  below  surface. 
In  effect  then,  levels  2,  3,  4  and  5,  from  10  to  50  cm  below  surface  can 
be  attributed  to  the  Plains  Archaic  occupation  of  the  site.    The  top  ten 
centimetres  of  deposit  were  disturbed,  containing  both  intrusive  historic- 
al debris  as  well  as  late  prehistoric  material.    On  the  basis  of  the 
projectile  point  distribution,  taken  in  conjunction  with  other  artifact 
categories  found  in  association  with  them,  the  site  as  presently  defined 
has  been  interpreted  as  representing  a  single  component  occupation. 

(d)    Inter-Site  Comparisons 

Typological ly,  the  Oxbow  projectile  point  has  been  described  as, 

"...side-notched  with  notches  straddling  the  widest  part 
of  the  blade,  and  basal ly  thinned  with  thinning  flakes 
extending  on  both  faces  up  to  or  slightly  beyond  a  line 
joining  the  distal  juncture  of  the  notches.  Thinning 
usually  produces  a  pronounced  basal  concavity."  (Dyck 
1977:6). 

Dyck  notes  however,  that  at  the  Long  Creek  site  in  addition  to  the 
traditional  Oxbow  point,  unnotched    basal ly  thinned  projectile  points 
were  also  recovered  (1977:6).    On  the  basis  of  projectile  point  typology, 
Dyck  has  assigned  the  Harder  site  to  the  Oxbow  complex  (1977:5).  The 
quartzite  basal ly  thinned  projectile  points  from  FjPi-29  are  by  no  means 
typical  of  the  classic  Oxbow  projectile  point,  however,  they  do  fit  the 
description  as  given  above.    Morphologically,  the  points  compare  favour- 
ably with  some  of  the  points  illustrated  by  Dyck  from  the  Harder  Site 
(1977:309,  Plate  17  1,0  U).    Metrically  the  points  fall  well  within  the 
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range  of  variation  given  for  the  Harder  site  points.    The  major  discrepancy 
between  the  Harder  site  and  FjPi-29  is  in  the  raw  materials  selected  for 
point  manufacture.    The  majority  of  the  Harder  site  points  are  manufactured 
from  cherts  and  chalcedony  (63%),  with  petrified  wood  second  (19%),  followed 
by  silicified  shales  and  limestone.    Only  two  of  the  63  complete  or  frag- 
mented finished  points  were  manufactured  from  quartzite.    However,  as 
quartzite  is  the  predominant  raw  material  at  FjPi-29,  this  difference  be- 
tween sites  may  reflect  the  local  availability  of  raw  materials  rather  than 
major  cultural  or  temporal  differences. 

BIFACES  AND  UNIFACES  (Figures  13-15) 

The  two  basic  classes  of  biface  defined  by  Mori  an  "...on  the  basis  of 
the  technological  procedures  involved..."  in  their  manufacture,  form  the 
basis  for  the  analysis  of  the  bi faces  from  FjPi-29.    These  two  classes 
include  Rough  Bi faces  which 

"...appear  to  be  unfished  specimens  or  roughed-out 
preforms  in  that  facial  flaking  may  not  be  completed, 
and  marginal  retouch  may  be  incomplete  or  absent..." 

and  Finished  Bi faces  which  are 

"...recognized  by  their  more  regular,  symmetrical 
appearance,  complete  facial  flaking,  and  fine  marginal 
retouch..."  (Morlan  1973:27-29). 

(a)  Raw  Material  Utilization 

Of  the  twenty-six  complete  and  fragmentary  bi faces  and  uni faces  re- 
covered from  the  excavation  units,  the  majority  (19-73.08%)  were  manu- 
factured from  quartzite,  a  trend  repeated  in  almost  all  of  the  artifact 
categories  from  the  site.    Quartz  was  a  distant  second  in  frequency 
(4-15.38%),  followed  by  petrified  wood  (2-7.69%)  and  a  single  biface  manu- 
factured from  an  unidentified  material  (3.85%). 

(b)  Distribution 

Biface-uniface  distribution  was  determined  both  by  unit  and  by  arbitrary 
ten  centimetre  level.    Units  22-11  and  46-28  produced  the  highest  fre- 
quency of  bifaces  of  all  of  the  excavated  units  (7-26.92%)  (5-19.23%),  a 
trend  which  combined  with  the  high  frequency  of  other  artifact  categories 
from  these  units  suggests  that  the  units  may  represent  important  areas  of 
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TABLE    3:    BIFACE-UNIFACE  DISTRIBUTION  AND  RAW  MATERIAL  UTILIZATION 
BY  UNIT 


Unit 

Raw  Material 

Total 

Quartzi te 

Petrified 

WUUU 

Quartz 

Miscel laneous 

22-n 

o 

85.71 

.  14.29 
'  50.0 

7 

100 
26.92 

25-10 

3 

100 
15.79 

o 

100 
11 .54 

28-11 

3 

100 
15.79 

- 

- 

3 

100 
11.54 

31-10 

- 

- 

* 

1 

100 
25.0 

- 

1 

100 
3.85 

34-11 

- 

1 

100 
25.0 

- 

1 

100 
3.85 

37-10 

1 

50.0 
5.26 

1 

50.0 
25.0 

2 

100 
7.69 

35.22 

- 

- 

36-24 

1 

100 
5.26 

1 

1  UU 

3.85 

45-23 

2 

66.67 
10.53 

.  33.33 
50.0 

3 

100 
11.54 

46-28 

3 

60.0 
15.79 

1 

20.0 
25.0 

T  200 
'  100 

5 

100 
19.23 

Total 

19 

100 
73.08 

«  100 
^  7.69 

4 

100 
15.38 

.  100 
'  3.85 

26 

100 
100 

*Hafted  biface    (Figure  12-d) 


-  30  - 


TABLE    4:    BIFACE-UNIFACE  DISTRIBUTION  AND  RAW  MATERIAL 
UTILIZATION  BY  ARBITRARY  LEVEL 


Lgv61 

Raw  Material 

Total 

Quartzite 

Petri  f i  ed 
Wood 

Quartz 

Mi  seel  1 aneous 

1 

2 

5 

100 
26.32 

_ 

- 

_ 

5 

100 
19.23 

3 

5 

50.0 
26.32 

r,  20.0 

100 

2 

20.0 
50.0 

T  10.0 
'  10.0 

10 

100 
38.46 

A 

4 

8 

80.0 
42.11 

2* 

20.0 
50.0 

10 

100 
38.46 

5 

1 

100 
5.26 

1 

100 
3.85 

Total 

19 

100 
73.08 

P  100 
7.69 

4 

100 
15.38 

.  100 
'  3.85 

26 

100 
100 

*  Hafted  biface  (Figure  12  -d) 
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lithic  reduction  on  the  site.  The  rest  of  the  biface-uniface  sample  was 
fairly  evenly  distributed  between  the  other  units  with  the  exception  of 
unit  35-22  which  was  barren  of  bifaces  (Table  3).  Similarly,  the  biface 
distribution  by  arbitrary  level  follows  a  recurring  pattern,  repeated  in 
the  other  artifact  groupings  from  the  site.  The  majority  of  the  biface- 
uniface  sample  was  recovered  from  levels  3  (10-38.46%)  and  4  (10-38.46%) 
followed  by  level  2  (5-19.23%).  The  single  remaining  biface  came  from 
level  5  (Table  4). 

(c)  Metrics  and  Morphology 

The  artifacts  comprising  the  sample  were  found  to  be  in  various  stages 
of  reduction,  including  specimens  which  were  completely  flaked  bi facially, 
examples  of  incomplete  bifacial  flaking  in  which  various  amounts  of  cobble 
cortex  still  adhered  to  the  dorsal  face  of  the  artifacts  and  artifacts 
which  were  either  completely  or  partially  flaked  unifacially.    It  is  sug- 
gested that  this  range  of  flake  removal  with  certain  exceptions,  repre- 
sents stages  in  a  biface  manufacturing  process  which  will  be  discussed 
further.    Table  5  presents  the  metrics  and  morphology  of  the  more  complete 
specimens  from  the  site,  recovered  both  from  the  site  surface  and  the  ex- 
cavation units.    From  Table  5,  it  is  apparent  that  most  of  the  bifaces  and 
unifaces  analyzed  had  at  some  point  in  their  production  stage  either, 
developed  a  flaw  such  as  a  major  step  or  hinge  fracture  which  potentially 
prevented  further  reduction,  or  snapped  transversely  either  as  the  re- 
sult of  a  mistake  in  percussion  or  a  material  flaw  again  terminating  the 
reduction  process. 

(d)  Reduction  Model 

As  demonstrated  in  Table  3,  the  biface-uniface  industry  of  FjPi-29 
was  based  primarily  on  quartzite  reduction.    Quartzite  was  readily  avail- 
able from  local  deposits  in  the  form  of  cobbles  of  varying  sizes,  which 
had  to  be  split  into  usable  sections  for  incorporation  into  the  reduction 
process.    Quartzite  cobbles  are  noted  for  their  resiliency,  hardness  and 
densely  packed  silica  cortex  or  "rind",  characteristics  which  tend  to 
complicate  the  splitting  of  the  cobbles  into  usable  fragments.  From 
the  frequency  with  which  quartzite  cobble  fragments  appear  at  FjPi-29, 
and  a  host  of  other  prehistoric  sites,  it  is  obvious  that  the  prehistoric 
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TABLE  5:     B I FAC E/UN I  FACE  METRICS  AND  MORPHOLOGY 
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knappers  had  learned  to  efficiently  contend  with  this  problem.    The  ques- 
tion remains,  how  did  they  do  this? 

Bucy  notes  that  while  lithic  materials  are  generally  best  worked  at 
moderate  temperatures; 

"Under  certain  conditions,  however,  low  temperature 
of  materials  may  be  put  to  the  worker's  advantage,  for 
example,  the  splitting  of  large  boulders  or  the  removal 
of  large  spalls  from  cobbles  or  boulders  of  such  tough 
materials  as  basalt  or  quartzite."  (Bucy  1971:24). 

Bucy,  cites  ethnographic  evidence  of  the  Nez  Perce  removing  spalls 
from  large  cobbles  along  the  Clearwater  River,  an  activity  usually  conducted 
in  the  winter  (1971 :24). 

Recent  replicative  experimentation  by  the  authors  with  methods  of 
fracturing  quartzite  cobbles  has  led  to  the  development  of  several  potent- 
ially viable  techniques.    Bonnichsen,  in  his  film  on  cobble  reduction,  was 
able  to  split  a  quartzite  cobble  into  fragments  (at  the  risk  of  life  and 
limb),  simply  by  hurling  the  cobble  at  another  cobble-anvil  positioned  on 
the  ground.    A  second  and  much  more  efficient  technique  for  splitting 
cobbles,  involves  burying  a  flat  anvil  stone  with  a  cobble  placed  on  top 
of  it,  such  that  the  tip  of  the  cobble  protrudes  above  ground.    It  was 
found  that  when  the  tip  of  the  cobble  was  struck  by  an  impactor  dropped 
from  directly  above  it,  the  cobble  was  fractured  into  several  spalls, 
which  were  prevented  from  flying  apart  by  the  surrounding  earth  and  thus 
easily  retrieved.    The  packed  earth  surrounding  the  cobble  appears  to 
contain  the  force  waves  from  the  impact  inside  the  cobble  causing  it  to 
fracture  and  even  driving  off  flakes  from  areas  not  directly  impacted 
by  the  percussor  (Dr.  A.  Bryan,  personal  communication).    While  all  of 
these  are  viable  methods  of  cobble  reduction  the  former  should  be  tested 
experimentally,  while  the  latter,  especially  the  buried  anvil  technique, 
remains  to  be  demonstrated  archaeologically. 

Table  6  is  a  lithic  reduction-manufacture  model  for  FjPi-29,  based 
in  part  on  the  cobble  technology  reconstructed  from  lithic  debris  col- 
lected from  the  site.    The  model  assumes  that  cobbles  were  collected 
from  sources  both  on  site  but  primarily  off-site,  in  which  case  they 
were  split  and  selected  pieces     then  transported  back  to  the  site  for 
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further  reduction.    The  use  of  spalls,  and  to  a  lesser  extent  cobble  halves, 
for  biface  manufacture  as  suggested  in  the  model  is  supported  by  the 
presence  of  a  series  of  spalls  in  the  artifact  assemblage  from  the  site 
which  represented  various  stages  of  reduction  to  the  finished  biface  pre- 
form (Figure  16).    None  of  the  bi faces  from  the  site  were  at  Mori  an 's 
"Finished  Biface"  stage  of  manufacture.    This  could  be  construed  as  either 
sampling  error,  or  typical  of  a  quarry-workshop  situation  where  biface 
blanks  or  preforms  were  prepared  on  the  site  and  then  transported  elsewhere 
for  final  flaking  (Losey  1974:86-87).    The  quantity  and  type  of  lithic 
debris  and  finished  artifacts  recovered  from  the  test  units,  tends  to 
support  the  interpretation  that  the  site  functioned  primarily  as  a  work- 
shop.   However,  the  depth  of  the  site  and  the  presence  of  sizeable 
quantities  of  faunal  material  in  the  excavated  units  suggests  that  the  site 
was  also  an  important  habitation  area.    Only  further  excavation  can  resolve 
these  problems. 

(e)    Inter-Site  Comparison 

Table  7  presents  a  comparison  of  the  mean  metrics  and  metric  range  of 
the  bi faces  from  FjPi-29  with  bi faces  from  the  Harder  site  and  Cactus 
Flower  site  (Dyck  1977:133),  (Brumley  1975:118,  Table  8).  Brumley, 
divided  his  biface  sample  into  four  classes  based  on  shape  and  degree  of 
bifacial  flaking.    For  comparative  purposes,  only  two  of  his  four  classes 
are  included  in  Table  7,  Class  1,  Pointed  Bifaces,  which  comprised  the 
smallest  of  his  four  classes  metrically,  and  Class  2,  Ovate  to  Rectanguloid 
Bifaces  which  were  the  largest  bifaces  metrically.    From  Table  7,  it  is 
apparent  that  the  bifaces  from  FjPi-29  are  larger  than  those  from  both 
Harder  and  Cactus  Flower.    Similarly,  the  Harder  site  bifaces  are  notice- 
ably larger  than  the  bifaces  from  Cactus  Flower  (Figure  10).    This  size 
discrepancy  between  sites  is  undoubtedly  a  reflection  in  part  of  the 
difference  in  raw  materials  used  in  biface  manufacture  on  the  three  sites. 
It  is  tempting  however    to  attribute  this  difference  to  site  function  as 
well.    Both  Harder  and  Cactus  Flower  have  been  interpreted  as  representing 
seasonally  occupied  hunting  camps,  whereas  FjPi-29  appears  to  have  func- 
tioned primarily  as  a  workshop  site  for  the  production  of  preforms. 
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SCRAPERS 

Perhaps  one  of  the  more  interesting  aspects  of  the  site  is  the  fact 
that  only  eight  scrapers  were  recovered,  one  from  the  surface  of  the 
disturbed  area,  the  remaining  seven  from  the  excavation  units.  Losey, 
in  his  analysis  of  the  material  from  the  Stony  Plain  Quarry  site,  did 
not  find  any  scrapers  only  retouched  flakes,  while  a  total  of  only  twenty- 
three  scrapers  were  recovered  from  the  Beaver  Creek  Quarry  site,  fifteen 
of  these  being  retouched  side  and  flake  scrapers,  the  remaining  eight 
end  scrapers  (Losey  1971:138-149),  (Losey  et.al.  1974:100-103).    Of  the 
eight  scrapers  from  FjPi-29,  three  were  end  scrapers  and  the  remaining 
five  retouched  flake  scrapers. 

(a)    Raw  Material  Utilization 

Considering  the  fact  that  quartzite  was  by  far  the  most  prevalent 
raw  material  on  the  site,  the  scraper  sample  is  interesting  in  that 
quartzite  was  used  in  the  manufacture  of  only  two  of  the  eight  specimens. 
Of  the  remaining  six  artifacts,  two  were  manufactured  from  siltstone,  two 
from  argil  lite,  one  from  chert  and  one  from  petrified  wood  (Table  8). 
Both  of  the  argil  lite  scrapers  and  one  of  the  siltstone  scrapers  display 
cortex,  and  in  addition,  the  siltstone  scraper  was  manufactured  on  a 
split  pebble.    The  majority  of  the  cherts,  siltstones  and  argil lites 
from  the  site  were  in  the  form  of  pebbles  which  for  the  most  part  had 
been  split  in  a  bipolar  fashion.    Forsman,  in  his  analysis  of  the  arti- 
facts from  a  site  on  Montreal  Lake  in  central  Saskatchewan,  noted  that 
bipolar  technology  was  the  most  common  method  of  core  reduction.  Forsman 
suggested  that  in  some  cases  wedges  as  well  as  other  types  of  bipolar 
forms  "...served  as  blanks  for  further  modifications  into  artifacts," 
noting  that; 

"An  analysis  of  all  the  artifacts  from  the  Montreal  Lake 
area  indicated  that  a  significant  proportion  of  the 
artifacts  were  worked  by  the  modification  of  blanks  which 
were  formed  by  the  bipolar  technique."  (Forsman  1976:19-20). 

In  light  of  Forsman 's  findings  taken  in  conjunction  with  evidence  of 
the  bipolar  reduction  of  chert,  petrified  wood,  and  other  types  of  cobbles 
and  pebbles  at  FjPi-29,  it  would  seem  probable  that  the  range  of  raw 


-  39  - 


materials  other  than  quartzite  used  in  scraper  manufacture  is  a  reflection 
of  a  selective  process.    A  process  which  in  part  uses  "blanks"  derived 
from  the  bipolar  splitting  of  smaller  more  exotic  pebbles  for  tool 
production. 

(b)  Metrics  and  Morphology 

The  metrics  and  morphology  of  the  scraper  sample  has  been  summarized 
in  Table  8.    Three  of  the  five  flake  scrapers  manufactured  from  siltstone 
(2)  (Figure  17,  D,F)  or  argillite  (1)  (Figure  17  A)  were  found  to  have  a 
working  edge  angle  of  less  than  50°  while  the  two  quartzite  flake  scrapers 
have  edge  angles  of  60  to  63°  respectively  (Figure  17  E,G).    While  not 
readily  demonstrable,  there  may  "be  a  correlation  between  the  hardness 
hence  durability  of  the  raw  material,  and  edge  angle,  reflecting  the  type 
of  material  to  be  scraped  (hard  bone  as  opposed  to  soft  hides).  The 
quartzites  being  much  harder  and  more  durable  than  siltstones  and  argil lites 
may  have  been  used  for  different  scraping  functions,  however  this  remains 
to  be  demonstrated.    Similarly  the  end  scrapers  were  for  the  most  part 
manufactured  from  chert  and  durable  petrified  wood,  both  of  which  had  a 
steeper  edge  angle  than  the  single  much  smaller  argillite  scraper 
(Figure  17,  B,H,C). 

(c)  Distribution 

With  the  exception  of  one  quartzite  flake  scraper,  which  was  recovered 
from  the  disturbed  eastern  edge  of  the  site,  all  of  the  remaining  scrapers 
were  recovered  in  situ  from  the  excavated  units.  The  single  gray  chert 
end  scraper  fragment  was  found  in  level  1  of  unit  25-10,  but,  as  the  top 
level  of  the  site  was  found  to  be  disturbed,  it  cannot  be  directly 
assigned  to  a  specific  cultural  context.    However,  the  remaining  six 
scrapers  were  all  taken  from  levels  2  and  3  of  units  22-11,  36-24,  and 
46-28  which  have  been  assigned  to  a  Plains  Archaic  context  on  the  basis 
of  projectile  point  distribution. 

BIPOLAR  CORES  AND  FLAKES  (Figure  18) 

A  total  of  twenty-one  bipolar  cores  and  nine  bipolar  flakes  were  re- 
covered from  the  ten  excavated  units  on  the  site.  By  definition  bipolar 
reduction  is  a  technique  which  involves  the 
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"...resting  of  core,  or  lithic  implement,  on  anvil  and 
striking  the  core  with  a  percussor."  (Crabtree  1972:42). 

For  purposes  of  this  analysis,  the  core  typology  developed  by  Binford 
and  Quimby  was  used  to  distinguish  bipolar  core  types  (Binford  and  Quimby 
1963).    With  the  exception  of  several  of  the  quartzite  cores,  which  were 
derived  from  fragments  of  larger  cobbles,  the  majority  of  the  cores  re- 
present split  pebbles  covering  a  range  of  raw  material  types.  The 
presence  of  several  large  cobbles  on  the  site  with  extensive  pecking 
and  pitting  on  one  or  both  surfaces  from  use  as  anvil  stones  lends  some 
credence  to  the  interpretation  of  bipolar  core  reduction  as  opposed  to 
reduction  caused  by  use  of  the  pebbles  exclusively  as  wedges  or  pieces 
esquillees.    This  is  not  to  negate  the  possibility  that  some  or  all  of  the 
cores  may  have  served  a  secondary  function  as  a  wedge  or  slotting  tool, 
both  of  which  as  MacDonald  notes 

"...are  associated  with  the  groove  and  splinter  technique 
of  working  bone,  antler,  ivory,  and  hard  wood."  (MacDonald 
1968:88). 

However,  as  Forsman  suggests 

"...wedges  were  really  only  one  of  six  varieties  of  bipolar 
cores  and  that,  in  some  cases  along  with  other  bipolar  forms, 
they  served  as  blanks  for  further  modification  into  artifacts." 
(Forsman  1975:20). 

On  a  site  such  as  FjPi-29  where  large  quantities  of  hard,  durable 
quartzite  detritus  was  readily  available  to  serve  any  number  of  functions 
including  wood  and  bone  splitting,  it  would  seem  superfluous  to  go  to 
the  trouble  of  purposefully  selecting  and  splitting  a  pebble  of  a  less 
common  material  simply  to  obtain  a  fragment  for  splintering  wood  or  bone. 
I  would  tend  to  agree  with  Forsman  that  initially  the  bipolar  cores 
served  as  preforms  for  other  lithic  tool  types  such  as  scrapers. 

(a)    Raw  Material  Utilization 

Table  9  presents  a  summary  of  the  raw  materials  used  in  the  bipolar 
reduction  process  by  core  type.    Interestingly  enough,  quartzite  was  the 
most  frequently  used  material  accounting  for  eleven  cores  and  one  flake 
or  40%  of  the  sample.    Chert  was  a  close  second  to  quartzite  accounting 
for  five  cores  and  six  flakes  or  36%  of  the  sample.    The  miscellaneous 
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TABLE    9:    RAW  MATERIAL  UTILIZATION  BY  CORE  TYPE 


Bipolar 
Core 
Type 

Raw  Material 

Type 

Quartzite 

Chert 

Misc. 

TOTAL 

Ridge 
Point 

2 

33.33 
Ifi  fi7 

2 

33.33 

iR  ^p, 

1  O  .  1  o 

2 

33.33 
?R  R7 

6 

100 

Point 
Area 

1 

20.0 
8.33 

3 

60.0 
27.27 

1 

20 

14.28 

5 

100 
16.66 

Opposed 
Point 

3 

75.0 
25.0 

1 

25.0 
14.28 

4 

100 
13.33 

Ridge 
Area 

3 

75.0 
25.0 

1 

25.0 
14.28 

4 

100 
13.33 

Opposed 
Ridge 

2 

100 
16.67 

2 

100 
6.66 

Bi-Polar 
Flakes 

1 

11.11 
8.33 

6 

66.66 
54.54 

2 

22.22 
28.57 

9 

100 
30.00 

TOTAL 

12 

100 
40.0 

11 

100 
36.66 

7 

100 
23.33 

30 

100 
100 
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category  was  composed  of  various  siltstones,  argillites  and  unidentified 
raw  materials  and  represented  only  23%  of  the  total  sample  with  five 
cores  and  two  flakes.    Forsman  in  his  article  on  bipolar  technology  notes 
that  the  opposed  ridge  core  is  the  type  generally  referred  to  as  a  "wedge" 
(Forsman  1976:18).    At  FjPi-29  this  type  of  core  had  the  lowest  frequency 
of  all  core  types.    Interestingly  enough  however,  the  two  examples  re- 
covered were  both  manufactured  from  quartzite,  which  in  terms  of  resili- 
ence would  be  the  most  effective  of  the  utilized  raw  material s ,  .assuming 
that  they  did  function  as  wedges.    Morphologically  however  these  two  cores 
were  not  distinguishable  from  the  other  cores  in  terms  of  extreme  bat- 
tering or  crushing.    Similarly,  they  were  not  distinguishable  from  the  other 
cores  metrically,  as  they  fit  well  within  the  metric  ranges  of  the  other 
core  types.    As  Forsman  has  pointed  out  "The  sole  distinction  which  could 
be  made  between  these  specimens  was  overall  form..."  however  the  signific- 
ance of  this  distinction  has  yet  to  be  demonstrated  (1976:18). 

(b)    Metrics  and  Morphology 

The  metrics  and  morphology  for  each  of  the  five  recognized  bipolar 
core  types  from  the  site  is  presented  in  Table  10.    Morphologically  the 
cores  were  divided  into  five  types  based  on  the  Binford-Quimby  typology. 
Metrically,  within  types,  the  cores  manufactured  from  quartzite  were 
larger  than  the  cores  manufactured  from  other  raw  materials.    This  may 
in  part  be  explained  by  the  fact  that  the  quartzites  represented  frag- 
ments taken  from  larger  cobbles  for  bipolar  reduction,  while  the  other 
raw  materials  represented  smaller  complete  pebbles  which  inherently 
limited  their  size  range.    Between  core  types,  the  ridge  area  cores  were 
much  larger  dimensional ly  than  any  of  the  other  types.    While  the  re- 
maining four  core  categories  were  metrically  within  range  of  each  other. 
Morphologically  all  of  the  cores  manufactured  from  raw  materials  other 
than  quartzite,  retained  some  portion  of  the  original  cobble  or  more 
specifically  pebble  cortex.    Only  among  the  quartzite  cores  was  the  cob- 
ble cortex  absent,  and  then  only  in  three  out  of  the  eleven  recorded  cores. 
Again  this  absence  may  be  attributed  to  the  fact  that  the  quartzite  cores 
represented    further  reduction  of  fragments  taken  from  larger  broken 
cobbles,  and  in  some  cases  fragments  from  the  interior  of  the  cobble, 
hence,  no  cortex. 


-  45  - 


CO 

CO 

VJD 

o 

CO 

CO 

UD 

o 

o  o 

O 

CD  CO 

o  CO 

O 

o  o 

O  O 

CO 

 1 

O  C\J 

( — )  ,  

O  1 — 

O  1 — 

Q 

O  OO 

o  o 

1  

1 — 1 

1— 

-zi 

O 

— ) 

1 — 

o 

_1 

LO 

C\J 

CPi 

CO 

■~i 

1 

■ — 

-> 

lit! 

LO 

( — 

a 

1  



CD  CD 

I—  o 

CD 

CD  CD 

O  O 

1  

Q  1  

< 

LO 

LO  «^ 

OO 

_l 

i~ 

•s/ 

 1 

1 

— 

1 1 

CO 

CO 

CO 

1 — ^ 

CO  o 



CO  CD 

CO  CD 

o  o 

LO  CD 

OO  CD 

CD  OO 

CO 

00  LO 

OvJ  I— 

C\J  r— 

CO  CO 

O  CO 

OO 

>— 

CD 

CD 

(  ) 

<C 

— 1 

( — ) 

OO 

CD  CO 

o  o 

"vj"  CO 

CD  <»0 

LO 

O  00 

«^ 

CD  ^sD 

U_ 

CO  CO 

O  I— 

^  CO 

O  CO 

O 

o 

1  

1 — 1 

1 

r— 

1 

CVJ 

1 — 

I— 

ZD 

CQ 

1  

1 

CO 

~   

CD  CD 

'   

I —  CD 

CO 

*  * 

 *   * 

*  * 

* 

•XJ  LO 

o  o 

1 —  LO 

O  CO 

1—  <XJ 

LO  LO 

r—  CM 

O  I— 

1 

1 

(NJ 

1 

_J 

CQ 

< 

CO 

S- 

(1) 

-a 

fO   O)  Q- 

CD 

n3  CO 

+-> 

CO  4-> 

CO  OJ 

r—  O) 

_J 

O  O  1— 

CD  £Z 

O  C 

CD  fT3 

O  C7) 

O  ^ 

<c 

Q-O 

T3  -r- 

•1-  (1) 

Q.-P- 

■a  (1) 

Q.-0 

Q.  fO 

^— 

•1 — 

•1-  O 

C 

Q-  O 

•r-  S- 

C1.-I- 

o 

CQ 

O  D_ 

<C 

o  q:: 

CQ  Lj_ 

1— 

-  46  - 


TABLE  12:    BIPOLAR  CORE  AND  FLAKE  RAW  MATERIAL  FREQUENCY 
DISTRIBUTION  BY  ARBITRARY  LEVEL 


Raw  Material  Type 

Level 

Quartzi te 

Chert 

Misc. 

Total 

1 

2 

50.0 
16.67 

1 

25.0 
9.09 

1 

25.0 
14.28 

4 

100 
13.33 

2 

4 

40.0 
33.33 

4 

40.0 
36.36 

2 

20.0 
28.57 

10 

100 
33.33 

3 

4 

36.36 
33.33 

5 

45.45 
45.45 

2 

18.18 
28.57 

11 

100 
36.66 

4 
5 

2 

40.0 
16.67 

1 

20.0 
9.09 

2 

40.0 
28.57 

5 

100 
16.66 

TOTAL 

12 

100 
40.0 

11 

100 
36.67 

7 

100 
23.33 

30 

100 
100 
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It  is  difficult  to  envision  the  core  typology  as  developed  by  Binford 
and  Quimby  as  actually  representing  specific  types  of  cores  purposefully 
shaped  to  that  form  by  a  knapper.    The  bipolar  technique  of  lithic  reduction 
would  not  seem  amenable  to  the  control  necessary  to  accomplish  this. 
Rather  the  core  types  may  represent  stages  in  a  structured  process  of 
core  reduction  leading  ultimately  to  exhaustion  of  the  core  at  a  point 
where  the  fragment  becomes  too  small  to  either  hold  on  the  anvil  or  to 
produce  usable  flakes  (Kobayashi  1975:116).    At  this  point  the  core  could 
have  been  discarded  or  utilized  for  another  function,  possibly  as  a  wedge. 
This  is  however  conjectural  and  remains  to  be  demonstrated  experimentally. 

(c)  Distribution 

The  distribution  of  bipolar  cores  and  flakes  on  the  site  was  considered 
both  in  terms  of  distribution  by  core  type  and  raw  material  type  by  arbit- 
rary ten  centimetre  level.    Tables  11,  12  present  a  summary  of  these  dis- 
tributional data.    In  terms  of  total  core  and  flake  distribution,  the  ma- 
jority of  the  artifacts  were  recovered  from  levels  2  (36%)  and  3  (33%)  de- 
creasing by  half  to  16%  in  level  4  and  zero  in  level  5.    The  remaining 
four  cores  and  flakes  were  recovered  from  level  1.    Levels  2  and  5,  as 
previously  mentioned,  has  been  assigned  to  a  Plains  Archaic  context,  while 
level  1  was  disturbed.    Core  types  were  fairly  homogeneously  distributed 
between  levels  with  only  the  opposed  ridge  variety  clustering  on  one  level 
(level  2)  but  from  separate  units.    Again  the  majority  of  core  types  were 
recovered  from  levels  2  and  3.    The  apparent  concentration  of  cores  and  flakes 
in  levels  2  and  3  may  in  part  be  attributed  to  the  fact  that,  while  all  of 
the  excavated  units  went  at  least  to  the  depth  of  level  3,  not  all  of  the 
units  included  material  to  a  depth  of  level  4  (30-40  cm  below  surface).  In 
light  of  the  limited  amount  of  the  total  site  area  that  is  represented  by 
ten  excavation  units,  the  artifact  sample  and  distribution  is  undoubtedly 
skewed.    Similarly,  in  Table  12,  the  trend  towards  artifact  concentrations 
in  levels  2  and  3  may  again  be  more  apparent  than  real.    The  raw  material 
distribution  is  also  regarded  as  being  homogeneous. 

SPLIT  PEBBLES 

This  artifact  category  consisted  to  small  pebbles  (less  than  3.0  cm 
in  length  for  the  most  part),  which  had  been  split  in  half  either  longi- 
tudinally or  laterally.    Unlike  the  bipolar  cores  however,  the  pebbles 
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displayed  no  observable  bulb  of  percussion  or  flake  scars. 

(a)  Raw  Material  Utilization 

As  was  the  case  with  the  bipolar  cores,  the  majority  of  the  split 
pebbles  (94-49.74%)  were  quartzite.    Unlike  the  cores  however,  the  mis- 
cellaneous category  comprised  the  second  most  frequently  utilized  raw 
material  (55-29.10%).    The  miscellaneous  category  consisted  primarily  of 
very  coarse  gained  siliceous  pebbles,  which  may  be  of  a  poor  quality 
sandstone  origin.    Siltstone  (22-11.64%)  and  chert  (15-7.94%)  were  the 
remaining  two  commonly  occurring  raw  material  types.    Argil  lite  and 
petrified  wood  in  negligible  quantities  completed  the  raw  material  sample. 

(b)  Distribution 

A  summary  of  the  split  pebble  distribution  in  the  excavation  units  is 
presented  by  raw  material  type  and  arbitrary  level  in  Table  13.  The 
majority  of  the  split  pebbles  were  recovered  from  levels  2-4,  with  a 
slightly  higher  frequency  of  pebbles  occurring  in  level  2  (66-34.92%) 
than  in  level  4  (60-31.75%).    Level  3  accounted  for  46%  of  the  189  re- 
covered split  pebbles  or  24.34%  of  the  sample.    The  raw  material  frequenci 
for  the  major  material  types  followed  a  similar  distributional  pattern. 
The  frequency  distribution  of  split  pebbles  closely  paralleled  that  noted 
for  the  bipolar  cores,  the  major  difference  being  the  higher  frequency  of 
split  pebbles  in  level  4  as  opposed  to  level  3  for  the  cores. 

(c)  Form  and  Function 

The  exact  function  of  the  split  pebbles  is  at  present  enigmatic.  Thei 
presence  in  such  large  numbers  in  an  unequivocal  cultural  context  would  at 
present  seem  to  deny  the  probability  of  their  being  a  natural  occurrence. 
The  size  and  form  of  the  pebbles  suggests  an  affinity  with  the  bipolar 
technology  demonstrated  by  the  presence  of  bipolar  cores,  anvil  stones 
and  hammerstones  in  a  cultural  context.    Assuming  this  affinity  to  be 
true,  then  theoretically  the  split  pebbles  could  represent  material  split 
and  selectively  discarded  from  the  bipolar  reduction  process  on  the  basis 
of  size,  form  and  most  importantly,  material  defects.    If  this  is  the 
case  then  the  presence  and  importance  of  bipolar  technology  assumes  a 
more  significant  role  in  the  overall  lithic  technology  of  the  site. 
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Further  excavation  at  the  site  would  serve  to  demontrate  this  association 
between  bipolar  cores  and  split  pebbles  if  present.    Controlled  experimenta- 
tion could  be  used  as  a  means  of  confirming  the  viability  of  splitting 
pebbles  using  the  bipolar  technique. 

COBBLE  CORES  AND  SPLIT  COBBLES  (Figure  19) 

By  definition,  cores  are 

"...pieces  of  lithic  material  showing  one  or  more  negative 
flake  scars,  and  may  be  considered  as  a  by-product  of  the 
manufacture  of  flakes  and  blades."  (Bucy  1971:74). 

The  artifact  sample  was  divided  into  the  two  basic  categories,  cobble 
core  and  core  fragments,  as  defined  above,  and  split  cobbles  and  cobble 
fragments  displaying  no  secondary  flaking.    A  total  of  41  cores  and  49 
core  fragments  were  identified,  15  of  the  cores  and  31  of  the  core  frag- 
ments were  recovered  in  the  excavation  units,  the  rest  came  from  the  sur- 
face along  the  eastern  edge  of  the  site.    Of  the  nine  split  cobbles  and 
thirteen  cobble  fragments,  five  of  the  split  cobbles  and  nine  of  the 
fragments  were  recovered  subsurface. 

(a)  Raw  Material  Utilization 

Table  14  presents  a  summary  of  the  raw  materials  selected  for  cobble 
reduction.    Quartzite  at  54%  of  the  total  sample  was  the  preferred  raw 
material  followed  closely  by  petrified  wood  (41%),  the  remaining  5%  of 
the  sample  was  divided  between  chert  (2  specimens  -  1.79%),  quartz  (1 
specimen  -  .89%)  and  a  single  unidentified  core  (.89%).    Presumably  these 
percentages  are  a  reflection  of  the  availability  of  the  various  raw 
materials,  as  petrified  wood  tends  to  either  split  longitudinally  into 
thin  plates  along  the  original  growth  rings,  or  block  fracture,  making 
it  a  difficult  raw  material  to  knap  and  theoretically  less  desirable 
than  other  raw  materials  where  a  choice  exists. 

(b)  Metrics  and  Morphology 

The  metrics  and  morphology  of  individual  quartzite,  quartz  and  chert 
cobble  cores  and  split  cobbles  are  presented  in  Table  15.    The  core 
sample  was  divided  into  two  basic  categories  based  on  the  pattern  of  flake 
removal.    The  first  and  most  common  grouping  consisted  of  cores  with  multi- 
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TABLE  14:    RAW  MATERIAL  UTILIZATION  IN  COBBLE  REDUCTION  -  TOTAL  SAMPLE 


RdW 

Reduction  Category 

Material 

Cobble 
Core 

Core 

Fragment 

Split 
Cobble 

fnhhlp 
Fragment 

Total 

Quart- 
zite 

18 

29.51 
43.90 

22 

36.07 
44.90 

8 

13.11 
88.89 

13  21.31 

100 

61 

100 
54.46 

Pet. 
Wood 

19 

40.43 
46.34 

27 

57.45 
55.10 

1 

2.13 
11.11 

47 

100 
41 .96 

Quartz 

1 

100 
2.44 

1 

100 
.89 

Chert 

2 

100 
4.88 

2 

100 
1.79 

Misc. 

1 

100 
2.44 

1 

100 
.89 

Total 

41 

36.61 

49 

43.75 

9 

8.04 

13  11.61 

112 
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fauna!  or  multi-directional  flake  scars  and  accounted  for  14  of  the  21 
cores  or  66.67%  of  the  sample.    The  second  category  was  represented  by 
7  cores  (33.33%)  with  flakes  removed  from  either  one  or  both  ends  of 
either  a  split  or  complete  cobble  along  the  long  axis  of  the  core.  The 
split  cobbles  were  also  divided  into  two  groups  on  the  basis  of  direction 
of  splitting.    Five  of  the  eight  split  cobbles  (62.50%)  were  split  along 
the  long  axis  of  the  cobble,  and  in  one  if  not  all  cases  splitting  was 
accomplished  by  bipolar  percussion.    The  remaining  three  cobbles  were 
split  across  the  short  axis  or  breadth  of  the  cobble. 

Metrically,  the  mean  dimensions  and  range  of  the  longitudinally  split 
cobbles  were  closest  to  those  of  group  two  cores,  (Table  16).  The  group  two 
cores  were  in  an  intermediate  position  between  the  split  cobbles  and  group 
one  cores  in  terms  of  mean  dimensions.    The  length,  breadth  and  thickness 
range  for  all  three  groups  did,  however,  overlap.    In  the  case  of  some 
of  the  group  two  cores  where  flakes  were  removed  from  unsplit  cobbles,  the 
flakes  removed  could  represent  either  aborted  attempts  to  split  the  cobble 
or  purposeful  preliminary  flake  removal  from  a  potential  core.    The  longi- 
tudinally split  cobbles  could  represent  either  core  preforms,  that  is  a 
cobble  split  to  provide  a  striking  platform  for  flake  removal,  or  a 
preform  subsequently  reduced  to  a  finished  artifact  form.    In  terms  of 
overall  dimensions  and  form,  the  multi-directional  cores  were  slightly 
shorter  and  definitely  wider  and  thicker  than  the  longitudinally  split 
cobbles  or  the  cobbles  flaked  along  the  long  axis.    Flake  removal  was 
much  more  extensive  on  these  cores,  suggesting  that  the  ultimate  goal 
was  removal  of  flakes  for  the  flakes  themselves,  rather  than  to  modify 
the  block  of  material  into  a  finished  form.    Potentially  then,  we  may 
be  dealing  with  two  different  aspects  of  a  reductive  technocomplex, 
both  of  which  are  initially  based  on  cobble  alteration.    Again,  this  re- 
mains to  be  demonstrated  conclusively. 

(c)  Distribution 

Table  17  presents  a  summary  of  the  site  distribution  of  the  combined 
sample  of  excavated  quartzite,  quartz  and  chert  split  cobbles  and  cobble 
cores,  by  unit  level.    Similar  distributional  data  for  the  petrified  wood 
cobble  cores  and  cobbles  is  presented  in  Table  18.    From  Table  17,  it  is 
apparent  that  while  quartzite,  quartz  or  chert  cobbles  or  cobble  cores 
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were  recovered  from  every  unit  except  unit  45-23,  the  bulk  of  the  material 
was  concentrated  in  units  22-11,  25-10  and  28-11  on  Line  A  near  the 
southeastern  edge  of  the  site  along  the  ravine.    All  of  the  material  from 
unit  22-11  was  clustered  in  levels  3  and  4  and,  similarly,  all  but  one 
of  the  cobbles  and  cores  from  unit  28-11  were  recovered  from  the  same 
levels  (Figure  3).    The  majority  of  the  material  from  unit  25-10,  however 
came  from  level  2.    The  fact  that  unit  25-10  was  situated  on  an  incline 
rising  from  unit  22-11  up  to  unit  28-11,  and  that  the  cultural  deposits 
in  unit  25-10  terminated  in  level  3  of  this  unit  as  opposed  to  level  5  in 
22-11  and  level  4  in  28-11,  may  account  for  this  difference  in  vertical 
distribution.    The  concentration  of  cores  in  these  units,  coupled  with 
the  heavy  concentration  of  debitage  in  unit  22-11,  suggests  that  the  test 
units  were  situated  over  a  major  lithic  reduction  activity  area  which 
probably  centred  on  unit  22-11. 

The  petrified  wood  cobbles  and  cobble  cores  were  distributed  between 
three  sets  of  paired  units,  units  22-11  and  25-10,  34-11  and  37-10  all 
on  line  A  along  the  ravine,  and  units  45-23  and  46-28  on  line  2  north  of 
the  ravine  (Figure  3).    The  major  concentration  of  petrified  wood  cores 
and  cobbles  were  recovered  from  units  37-10  (9-33.33%)  and  45-23  (10- 
37.04%).    However,  unit  45-23  had  the  highest  percentage  of  petrified 
wood  debitage  (27%)  of  all  the  units,  followed  by  units  46-28  (15.7%)  and 
37-10  (11.0%),  suggesting  that  units  46-28  and  45-23  are  situated  on  a 
major  area  of  petrified  wood  reduction,  with  a  secondary  activity  area 
around  unit  37-10  (Figure  9). 

(d)  Experimentation 

In  a  brief  series  of  preliminary  experiments  to  test  methods  of 
reducing  petrified  wood  cobbles,  the  authors  found  that  direct  percussion 
of  hand  held  cobbles  tended  to  result  in  block  fracturing  of  the  cobble 
into  unusable  fragments.    However,  when  the  cobble  was  aligned  longitudin- 
ally on  an  anvil  stone  and  struck  with  a  hammerstone,  the  cobble  tended 
to  split  into  flat  usable  plates  along  the  growth  rings  of  the  original 
wood  (Figures  20,  21).    The  presence  of  petrified  wood  flakes  and  cobble 
fragments  on  the  site  similar  to  those  derived  experimentally  may  give. some 
credence  to  the  experiments  (Figure  22). 
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HAMMERSTONES  AND  ANVILSTONES  (Figure  23) 

In  essence,  lithic  technology  is  a  process  which  involves  "reducing 
the  initial  mass  of  lithic  material  to  the  finished  product"  (Crabtree 
1972:1).    The  process  of  forming  this  finished  product  or  artifact 
"...from  the  initial  break  of  the  raw  material  to  the  finished  tool  usually 
requires  several  stages  of  manufacture  and  the  use  of  several  different 
kinds  of  fabricators."  (1972:7).    In  this  section  of  the  report  we  are  in 
essence  considering  two  particular  broad  categories  of  "fabricators" 
which  form  a  part  of  this  reductive  system. 

(a)  Metrics  and  Morphology 

The  eleven  artifacts  comprising  the  hammerstone/anvil stone  tool 
classification  were  grouped  into  three  basic  categories  on  the  basis  of 
observable  patterns  of  use-wear.    The  hammerstones ,  with  one  exception, 
consisted  of  smooth  "ovate"  cobbles  displaying  patterned  marginal  battering 
either  at  the  distal  and/or  proximal  ends  of  the  cobble  or  on  the  margins 
all  around  the  cobble.    The  exception  was  in  the  form  of  a  single  cylin- 
drical hammerstone  with  impact  facets  on  the  left  margin  and  one  face  at 
the  proximal  end  of  the  cobble.    Anvil  stones  were  represented  by  three 
specimens,  two  of  which  were  ovate  cobbles,  one  deeply  pitted  bi facially, 
the  other  a  much  larger  cobble  with  extensive  pitting  on  one  face  which 
had  served  a  secondary  function  as  a  cobble  core.    The  third  anvil  stone 
was  triangular  in  shape  with  shallow  pitting  at  the  apex  of  the  triangle. 
The  third  category  consisted  of  a  single  ovate  cobble  which  had  functioned 
primarily  as  an  anvil  stone  displaying  deep  pitting  bi facially  and  second- 
arily as  a  hammerstone  evidenced  by  light  marginal  battering.    The  metrics 
and  morphology  of  the  total  sample  are  summarized  in  Table  20. 

(b)  Raw  Material  Utilization 

In  terms  of  the  total  artifact  sample,  seven  of  the  eleven  specimens 
(63%)  were  manufactured  from  quartzite,  one  (9.9%)  from  granite  and  the 
remaining  three  from  silicified  sandstone.    Of  the  seven  quartzite  speci- 
ments,  four  (57%)  were  hammerstones,  two  (28%)  anvil  stones  and  the 
remaining  artifact  a  combination  anvil stone/hammerstone.    The  three  silicifi 
sandstone  fabricators  included  two  hammerstones  and  one  anvil  stone,  while 
the  single  granite  fabricator  was  a  hammerstone. 
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Crabtree,  discussiong  flaking  implements,  makes  the  observation  that 
in  the  reduction  process  "Each  method  requires  a  separate  tool  kit,  but 
the  compressor  or  percussor  (fabricators)  must  be  of  material  different 
from  the  stone  being  worked."  (1972:7).    For  purposes  of  debitage  sampling 
in  this  report,  the  lithic  debris  from  three  units,  representing  a  total 
sample  of  1959  artifacts  were  analyzed.    It  was  found  that  1481  or  seventy- 
five  percent  of  this  sample  was  comprised  of  quartzite.    Obviously,  quart- 
zite  hammerstones  and  anvil  stones,  as  discussed  above,  were  being  used  to 
manufacture  quartzite  artifacts  on  the  site.    With  a  measure  of  seven  on 
the  MOHS  hardness  scale  it  would  be  difficult  to  obtain  a  locally  avail- 
able cobble  of  a  different  material  than  quartzite,  resilient  enough  to 
serve  as  an  impactor  for  manufacturing  quartzite  artifacts  (Sorrel  1973: 
155).    Similarly  both  Bucy  and  Losey  record  the  use  of  hammerstones  of 
the  same  material  as  the  raw  material  being  flaked,  basalt  nodules  at 
the  Midvale  Quarry  and  quartzite  nodules  at  the  Beaver  Creek  Quarry 
(Bucy  1971:73),  (Losey  et.al.  1974:99). 

(c)  Distribution 

The  hammerstones  and  anvil  stones,  with  the  exception  of  the  two  speci- 
ments  that  were  surface  collected,  were  all  recovered  from  either  level 
3  (5-54%)  or  level  4  (4-36%).    Three  hammerstones  were  recovered  from  each 
level  while  two  anvil  stones,  came  from  level  3  and  one  from  level  4.  Six 
of  the  ten  excavated  units  contained  either  a  hammerstone,  anvil  stone  or 
both.    As  evidenced  in  the  following  table,  there  were  no  obvious  clusters 
of  impactors  on  the  site  but  rather,  as  with  the  bipolar  cores,  the  dis- 
tribution was  more  or  less  homogeneous  (Table  21). 

TABLE  21:    HAMMERSTONE,  ANVILSTONE  DISTRIBUTION  BY  UNIT-LEVEL 


Unit 

Level 

(Arbitrary  10 

cm) 

3 

4 

Total 

22-11 

1 

1 

28-11 

1 

1 

31-10 

2 

1 

3 

37-10 

1 

1 

35-22 

1 

1 

45-23 

1 

1 

2 

TOTAL 

5 

4 

9 
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(d)    Inter-$1te  Comparisons 

In  his  report  on  the  Stony  Plain  Quarry  site,  Losey  comments  on  the 
scarcity  of  utilized  hammerstones  on  the  site,  an  absence  which  he  felt 
was  unusual  in  view  of  the  sites  function.  Losey  explains  this  absence 
in  part  in  terms  of  the  material  being  worked  noting  that: 

"The  hardness  of  quartzite  on  MOHS  Scale  is  7.    This  would 
seem  to  necessitate  the  use  of  stone  hammers  of  at  least 
similar  hardness  insofar  as  the  preparation  of  cores  is 
concerned.    Quartzite  cobbles  and  pebbles  were  convenient 
source."  (Losey  1971 :153). 

Losey  suggests  that  damaged  or  exhausted  hammerstones  could  have  been  used 
as  cores  in  a  cyclical  process  which  would  have  effectively  incorporated 
impactors  into  the  reduction  process  as  sources  of  raw  material.  Losey 
supports  this  hypothesis  by  noting  the  presence  of  pitting  and  battering 
on  several  decortication  flakes  "...which  appear  to  be  derived  from  the 
surface  of  stone  hammers..."    as  well  as  pitting  on  some  of  the  large 
cobble  spalls  "...as  usually  seen  on  the  surface  of  stone  anvils..." 
(1971:153). 

Of  the  eleven  hammerstones  and  anvil  stones  from  FjPi-29,  only  the 
largest  of  the  anvil  stones  (1984),  demonstrated  secondary  use  as  a  cobble 
core  (Figure  24).    As  previously  mentioned,  seven  of  the  eleven  fabri- 
cators from  the  site  were  manufactured  on  quartzite  cobbles,  of  these 
only  the  above  mentioned  anvil  showed  secondary  reduction.  Hammerstones 
in  an  unaltered  form  were  also  present  at  two  other  sites  identified 
as  quarries  (Beaver  Creek,  Midvale).    Perhaps  the  Stony  Plain  Quarry  site 
represents  an  unusual  situation  where  impactor  reduction  was  the  rule 
rather  than  the  exception,  or  perhaps  as  Losey  alternately  suggests 
"...stone  hammers  were  discarded  elsewhere  and  not  recovered  in  the 
excavation."  (1971:153). 

Brumley  reports  a  total  of  eight  hammerstones  and  three  anvil  stones 
from  the  Cactus  Flower  site.    The  hammerstones  were  divided  into  three 
general  shape  categories;  spherical  (2),  cylindrical  (3)  and  thin  ovate 
(3).    Seven  of  the  eight  hammerstones  were  utilized  argil  lite  pebbles  or 
cobbles,  the  eighth  specimen  was  a  sandstone  cobble  (Brumley,  1975:58). 
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Eighteen  complete  and  twenty-seven  fragmentary  hammerstones  were 
recovered  from  the  Beaver  Creek  Quarry  site.    Of  these  forty-one  were 
quartzite  and  four  granite.    In  contrast  to  this  abundance  of  hammerstones, 
only  one  quartzite  anvilstone  was  reported  (Losey  et.al.  1974:99). 

Table  22  presents  a  comparison  of  the  range  and  mean  for  the  length, 
breadth  and  thickness  of  hammerstones  from  FjPi-29,  Beaver  Creek  and 
Cactus  Flower.    Metrically,  the  hammerstones  from  FJPi-29  are  larger  in 
overall  dimension  than  those  from  the  other  two  sites.    The  hammerstones 
from  Cactus  Flower  are  noticeably  smaller  than  those  from  Beaver  Creek 
which  are  metrically  closest  to  FjPi-29  in  overall  size.    The  marked  size 
variation  between  hammerstones  from  Cactus  Flower  and  the  other  sites  may 
in  part  be  a  reflection  of  raw  material  selection.    Both  the  Beaver  Creek 
site  and  FjPi-29  demonstrated  a  preference  for  large  quartzite  and  granite 
cobbles  for  hammerstones  whereas  the  Cactus  Flower  hammerstones  were  al- 
most exclusively  produced  on  large  argillite  pebbles  and  small  cobbles. 
It  would  be  difficult  to  account  for  this  size  differential  on  the  basis 
of  function  as  at  all  three  sites  at  least  a  part  of  the  knapping  process 
involved  the  initial  reduction  of  cobbles  and  cobble  spalls,  which  were 
primarily  quartzites. 

TABLE  22:    COMPARATIVE  HAMMERSTONE  METRICS 


(    Site 


Measurement 
(cm) 

FjPi-29  (N-7)    Beaver  Creek  (N-18)  Cactus  Flower  (N-8) 

Range  Mean 

Range  Mean 

Range  Mean 

Length 

Breadth 

Thickness 

7.62-14.10  10.16 
4.80-8.90  7.21 
3.90-6.60  4.96 

S.D.  2.33  7.48 
S.D.  1.50  6.15 
S.D.     .84  4.37 

5.97-8.34  7.47 
4.06-6.85  4.70 
1.46-5.82  3.04 

(e)    Form  and  Function 


In  the  past  few  years  a  number  of  experiments  have  been  conducted 
which  have  been  directed  towards  the  replication  of  prehistoric  lithic 
technology.    At  least  two  of  these  experimentors ,  while  concerned  primarily 
with  the  technique  and  bi-products  of  percussion  flaking,  also  made  ob- 
servations on  the  optimum  weight  and  form  of  the  impactors  being  used, 
observations  which  may  be  applicable  to  the  hammerstone  sample  from 
FjPi-29.    Dickson  in    his  experiments  with  the  direct  percussion  flaking 
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of  hand  held  quartz  "lumps"  and  the  bipolar  reduction  of  smaller  blocks 
of  quartz,  noted  that  for  working  quartz  the  hammerstone; 

"...should  be  heavy  compared  with  the  minimum  sized  core 
that  can  be  held  in  the  hand.    Its  function  is  to  provide  the 
kenetic  energy  for  breaking  pieces  off  the  core,  by  virtue 
of  both  its  mass  and  its  velocity  at  the  instant  of  impact." 
(Dickson  1977:99). 

Dickson  found  that  if  the  hammer  was  too  light  it  was  difficult  to  "... 
move  it  fast  enough  and  still  more  difficult  to  have  adequate  control 
over  the  point  and  angle  of  impact."  (1977:99).    Similarly,  "Too  massive 
a  hammer  was  clumsy  to  handle",  "...and  equally  hard  to  control." 

During  his  initial  investigation,  Dickson  used  a  variety  of  hammer- 
stones  ranging  from  165  to  1100  grams  in  weight.    Dickson  found  the 
optimum  weight  range  to  be  between  300  to  400  grams,  adding  that  a 

. .waterworn  pebble  makes  a  good  hammer  as  it  provides  useful  contours 
and  is  unlikely  to  have  easy  fracture  planes."  (1977:99). 

In  terms  of  wear  patterns  on  the  hammerstones,  Dickson  observed  that 

"The  pattern  of  wear  on  a  hammer  varies  with  its 
application,  its  shape  and  the  way  in  which  the 
operator  handles  it."  (1977:99). 

Dickson  noted  that  cylindrical  hammers  were  used  largely  "end-on"  and  to 
a  lesser  degree  "side-on"  that  is  bifacially  as  opposed  to  bilaterally, 
whereas  the  lateral  edges  of  the  oval  hammerstones  were  most  effective 
for  bipolar  reduction  and  the  tips  of  the  broader  faces  for  "...the 
initial  dislodgement  of  broad  flakes  from  angular  work  pieces."  (1977: 
99). 

Kobayashi  in  his  experiments  with  bipolar  reduction  noted  that  the 
size  and  weight  of  the  hammerstone  was  of  some  importance,  as  "These 
factors  determine  the  size  and  thickness  of  flakes  removed  from  cores." 
(Kobayashi  1975:116).    Kobayashi  found  that  a  lightweight  hammerstone 
with  a  convex  head  was  best  for  removing  "...thin,  tiny  bipolar  flakes", 
whereas  a  "heavy"  hammerstone  with  a  straight  edge  and  U-shaped  cross- 
section  was  necessary  for  the  removal  of  large,  thick  flakes  (1975:116). 
The  "lightweight"  hammerstone  illustrated  by  Kobayashi  weighed  653  grams 
and  measured  13.18  cm  long  by  6.66  cm  wide.    His  heavy  hammerstone  weighed 
2.20  kilograms  and  measured  17.89  cm  long  by  9.40  cm  wide.    (1975,  plates 
la,  lb). 
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The  six  ovate  hammerstones  from  FjPi-29,  had  a  mean  weight  of  525.41 
grams  and  a  range  of  358.15-750.90  grams.    Only  three  of  the  six  hammer- 
stones  fell  within  Dickson's  optimum  weight  range,  the  remaining  three 
could  be  equated  with  Kobayashi's  "lightweight"  hammerstone  category.  All 
six  specimens  displayed  the  "side-on"  or  lateral  wear  patterns  that  Dickson 
equated  with  bipolar  reduction  and  Kobayashi  with  the  removal  of  thin 
bipolar  flakes.    The  single  cylindrical  hammerstone  in  the  sample  from 
FjPi-29,  showed  the  heaviest  use-wear  unifacially  and  only  slight  uni- 
lateral faceting,  a  wear  pattern  that  agrees  with  Dickson's  observation 
on  the  use  of  cylindrical  hammerstones.    On  the  basis  of  both  Dickson's 
and  Kobayashi's  experimental  observations,  the  wear  patterns  and  form  of 
the  hammerstones  from  FjPi-29  suggest  that  they  were  used  primarily  for 
bipolar  reduction.    However  bipolar  reduction  represents  only  a  portion 
of  the  overall  lithic  industry  on  the  site,  an  industry  which,  judging 
from  the  lithic  debitage,  was  oriented  towards  biface  production.  Ob- 
viously some  form  of  impactor  was  used  to  manufacture  these  bi faces. 
Theoretically  a  soft  hammer  technique  could  have  been  employed,  parti - 
cularily  in  the  modification  of  spall  blanks  into  bi faces  and  uni faces 
where  a  hard  hammer  may  have  been  detrimental  considering  the  thin  edges 
of  the  spalls.    This  doesn't  negate  the  possibility  that  hard  hammers 
were  employed  in  this  reduction  industry  as  well.    (Ranere  1975:185).  Both 
Dickson's  and  Kobayashi's  experiments  have  given  insight  into  one  particular 
facet  of  the  lithic  reduction  industry,  however  their  work  also  serves  to 
demonstrate  the  need  for  further  structured  experimental  programs  aimed 
at  other  aspects  of  lithic  technology. 

DEBITAGE 

(a)    Sample  Size  and  Selection 

The  debitage  sample  consisted  of  the  detritus  from  three  of  the  ten 
excavated  units,  representing  a  total  of  1959  flakes  and  flake  fragments 
or  approximately  50%  of  the  total  unit  sample.    The  three  units  (22-11, 
36-24,  46-28)  were  selected  on  the  basis  of  the  debitage  frequency  in  each 
unit  and  the  units  location  on  the  site.    One  unit  was  taken  from  each  of 
the  three  sampled  survey  lines  (line  A,  Line  0,  line  1)  to  provide  a 
means  of  comparing  debitage  density  and  composition  between  test  areas 
(Figure    3  ). 
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(b)  Typology 

The  basic  flake  typology  used  in  this  analysis  follows  that  established 
by  Bucy  as  the  basis  of  lithic  experimentation  and  Losey  (Bucy  1971:75- 
79),  (Losey  et.al.  1974:36-38).    Both  authors  deal  specifically  with  lithic 
debris  from  quarry-workshop  sites.    By  following  these  established  typo- 
logies the  data  from  FjPi-29  can  be  compared  directly  to  the  data  base 
presented  by  both  Bucy  and  Losey. 

(c)  Raw  Material  Utilization 

Table  23  presents  a  summary  of  the  debitage  from  units  22-11,  36-24, 
46-28  by  flake  type  and  raw  material  type.    Without  exception  quartzite 
was  the  predominant  raw  material  type  in  all  flake  categories  accounting 
for  a  total  of  1481  flakes  or  75.59%  of  the  total  sample.    All  of  the  large 
spalls  and  biface  thinning  flakes  were  quartzite  as  were  the  majority  of 
other  flakes  with  the  exception  of  block  and  shatter  flakes.  Petrified 
wood  was  second  in  frequency  accounting  for  314  flakes  or  16.02%  of  the 
total  sample.    Predictably,  50%  of  the  block  and  shatter  flakes  were 
petrified  wood,  confirming  the  tendency  for  this  material  to  either 
shatter,  or  break  along  planes  following  the  growth  rings  of  the  original 
wood,  when  impacted.    Chert  including  chalcedony  and  flint  accounted  for 
5.23%  of  the  sample  and  the  final  3.10%  was  composed  of  argillites,  silt- 
stones,  sandstones  and  unidentified  materials  all  included  in  the  mis- 
cellaneous category. 

(c)  Distribution 

Of  the  three  units  analyzed,  unit  22-11  was  by  far  the  most  prolific 
accounting  for  1270  of  the  1959  analyzed  flakes  or  64.83%  of  the  sample 
(Figure  11).    Units  46-28  and  36-24  accounted  for  the  remaining  sample 
at  22.66%  and  12.51%  respectively  (Table  24).    The  majority  of  the  biface 
thinning  flakes  and  retouch  and  thinning  (manufacture)  flakes  were  re- 
covered from  unit  22-11  distantly  followed  by  unit  26-28.    Unit  22-11  also 
dominated  in  the  percentage  frequency  occurrence  of  the  remaining  six 
flake  types.    The  concentration  of  debitage  in  unit  22-11,  combined  with 
the  presence  of  other  artifacts  associated  with  processes  of  lithic  re- 
duction (cores,  hammer  and  anvil  stones)  suggests  the  presence  of  a  major 
lithic  activity  area  either  centered  on  or  in  close  proximity  to  this 
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TABLE  24:    DEBITAGE  DISTRIBUTION  BY  UNIT 


Flake  Category 

Unit 

22- 

■n 

36 

-24 

46 

-28 

Total 

Primary  Cortex 

48 

67.61 
3.78 

5 

7.04 
2.04 

18 

25.35 
4.05 

71 

100 
3.62 

Secondary  Cortex 

133 

64.56 
10.47 

18 

8.74 
7.35 

55 

26.70 
12.39 

206 

100 
10.51 

Large  Spall 

16 

76.19 
1 .26 

3 

14.29 

1  29 

2 

9.52 
.45 

21 

100 
1.07 

Nnn-fortpx 

154 

68.44 
12.13 

26 

11.56 
10.61 

45 

20.0 
10.14 

225 

100 

IT      /I  O 

11 .48 

Biface  Thinning 

32 

QQ  QQ 

OO .  oy 
2.52 

2 

.82 

2 

0  .  DO 

.45 

36 

100 
1.83 

Retouch/Thinning 

386 

74.52 

40 

7.72 

1  D  .  oo 

92 

17.76 

9n  79 

518 

100 
26.44 

D 1 ocK/ ona L xer 

231 

58.58 
18.19 

74 

18.73 
30.20 

90 

22.78 
20.27 

395 

100 
20.16 

Broken  Proximal 

270 

55.44 
21.26 

77 

15.81 
31.43 

140 

28.75 
31.53 

487 

100 
24.85 

Total 

1270 

100 
64.83 

245 

100 
12.51 

444 

100 
22.66 

1959 

100 
100 
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unit.    The  artifacts  recovered  from  unit  26-28  follow  a  pattern  similar 
to  that  noted  in  unit  22-11,  but  to  a  lesser  degree.    Again,  the  distri- 
bution pattern  suggests  an  area  of  fairly  intensive  reduction/manufacturing 
activity. 

The  debitage  distribution  by  arbitrary  level  follows  a  similar  pat- 
tern to  that  noted  for  other  artifact  categories.    The  major  flake  con- 
centrations were  found  in  levels  2,  3  and  4  (Table  25).    Level  4  had  the 
highest  frequency  of  flakes  (747-38.13%)  followed  closely  by  level  2 
(633-32.31%).    Level  3  had  a  slightly  lower  flake  density  of  480  or  24.50% 
of  the  total  sample.    All  three  levels  contained  a  representative  sample 
of  each  of  the  eight  flake  categories.    Level  4  produced  a  somewhat  higher 
percentage  of  biface  thinning  flakes  than  levels  2  and  3,  while  level  3 
contained  more  large  spalls  than  the  other  two  major  levels.    These  dif- 
ferences in  frequency  were  not  significant  enough,  however,  to  conclusively 
demonstrate  technological  variation  between  levels. 

(e)    Inter-Site  Comparison 

As  previously  stated  the  typology  initially  developed  by  Bucy  and  sub- 
sequently followed  at  least  in  part  by  Losey  was  used  in  the  analysis  of 
the  debitage  from  FjPi-29.    Losey  correctly  points  out  that  one  of  the 
problems  which  persists  in  quarry  studies  is  the  absence  of  standardized 
typology  which  would  permit  inter-site  comparison  of  data  (Losey  1974:74). 
By  following  Bucy's  basic  typology  this  standard  is  provided,  permitting 
comparison  of  the  data  from  FjPi-29  to  two  major  sites  at  least. 

Table  26  presents  a  summary  of  the  data  from  FjPi-29,  Beaver  Creek 
Quarry  and  the  Midvale  Quarry  for  the  three  basic  flake  categories  common 
to  each  site.    Losey,  in  comparing  his  data  from  Beaver  Creek  to  Bucy's 
data  from  the  Midvale  Quarry,  notes  that: 

"..It  is  immediately  apparent  that  there  is  a  wide  dif- 
ference ...between  the  two  sites.    The  Beaver  Creek  Quarry 
shows  significantly  smaller  percentages  of  primary  and  second- 
ary flakes  than  does  the  Midvale  Quarry."  (Losey  1974:75-76). 

Losey  suggests  that  this  difference  ".. .is  related  directly  to  the  type 
of  raw  material  used.",  adding  that 

"If  one  were  to  rely  on  the  typology  alone  there  is  a 
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chance  that  such  divergent  outcomes  could  be  misinter- 
preted as  indicating  technological  differences."  (Losey 

1974:76). 

From  Table  26  it  is  apparent  that  the  debitage  frequencies  at  FjPi- 
29  very  closely  approximate  those  found  at  the  Beaver  Cr3ek  Quarry  site. 
There  are  slight  variations  in  the  percentages  of  primary  and  secondary 
decortication  flakes  between  the  two  sites  but  this  variation  is  not 
significant.    However,  there  is  a  major  frequency  variation  between 
Midvale  and  the  above  two  sites,  which  may  in  fact  reflect  "technologic- 
al differences"  between  them. 

TABLE  26:    COMPARATIVE  DEBITAGE  DATA:  FjPi-29,  BEAVER  CREEK  QUARRY, 

MIDVALE  QUARRY 


Site 

Flake 
Category 

FjPi 
No. 

-29 

% 

Beave^ 
No. 

Creek 
uarry 

/o 

Midvale 
No. 

Creek 

% 

Primary 
Decortication 

71 

6.96 

79 

2.72 

2.35 

19.34 

Secondary 
Decortication 

206 

20.19 

708 

24.38 

742 

61.06 

Non-Cortex 

743 

72.84 

2117 

72.89 

238 

19.58 

TOTAL 

1020 

100 

2904 

100 

1215 

100 

As  Losey  pointed  out,  the  primary  raw  material  being  reduced  at  the 
Midvale  Quarry  site  consisted  of  irregular  pieces  of  weathered  basalt. 
Bucy  notes  that  the  cortex  on  alluvial  materials  "...is  the  result  of 
literally  thousdands  of  intersecting  cones  of  force  produced  by  battering 
and  rolling  in  stream  beds  or  other  erosional  situations."    (Bucy  1971: 
10).    Because  of  these  cones  of  force,  or  "incipient  fractures",  Bucy 
suggests  that  "It  is  most  difficult  to  produce  well  made  tools  or  to 
exercise  good  control  in  the  cortex  zone  of  the  material."  (1971:10). 
Consequently,  Bucy  indicates  that: 

"The  first  step  in  using  alluvial  materials  is  the  re- 
moval of  all  the  cortex  and  shattered  material,  leaving 
the  homogeneous  material  without  flaws  or  cracks."  (1971:11). 
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In  essence  then,  the  primary  and  secondary  decortication  flake  types 
described  by  Bucy  represent  the  initial  flakes  removed  from  the  cobble 
expressly  to  expose  the  unaltered  interior  material  subsequent  to  utiliza 
tion  of  the  cobble  as  a  core. 

At  FjPi-29  the  quartzite  cobbles,  which  constitute  the  bulk  of  the 
raw  material  being  reduced,  were  also  alluvial  in  nature,  possessing  the 
"orange  peel  or  goose  flesh"  cortex  typical  of  naturally  battered  cobbles 
In  contrast  to  Bucy's  findings  at  the  Midvale  Quarry  the  reduction  techno 
logy  at  FjPi-29  emphasized  splitting  the  cobble  into  usable  pieces  as  the 
first  stage  of  reduction  rather  than  paring  away  the  cortex  to  expose 
the  cobble  interior.    As  was  indicated  in  the  proceeding  section  of  this 
report  dealing  with  biface/uniface  production,  at  least  one  facet  of  the 
industry  involved  the  selection  of  the  large  spalls  or  cobble  halves,  pro 
duced  when  the  cobbles  were  split,  to  serve  as  blanks  for  biface/uniface 
manufacture.    The  use  of  these  cobble  sections  as  preforms,  negated  the 
necessity  of  preparing  the  cobble  by  first  removing  all  of  the  cortex. 
The  cobble  cortex  adhering  to  these  blanks  was  removed  as  a  matter  of 
course  when  the  blanks  were  reduced  to  produce  bi faces  and  uni faces. 
Consequently  at  least  a  portion  of  the  flakes  produced  during  biface  manu 
facture  were  either  fully  or  partially  covered  by  cortex  qualifying  them 
as  either  primary  or  secondary  decortication  flakes  under  Bucy  and  Losey' 
typology.    However,  technologically  the  cortex  covered  flakes  from  FjPi- 
29  and  those  from  the  Midvale  Quarry  are  the  product  of  different  reducti 
processes.    Presumably  the  higher  incidence  of  decortication  flakes  and 
lower  incidence  of  non-cortex  flakes  at  Midvale  as  compared  to  the  re- 
verse frequencies  at  FjPi-29  and  Beaver  Creek  Quarry  is  a  reflection  of 
this  difference  in  technological  strategy. 

SUMMARY  REMARKS  AND  CONCLUSION 

The  archaeological  results  contained  in  this  monograph  have  proved 
very  rewarding.    A  great  deal  of  data  has  been  obtained  pertaining  to  the 
eight  basic  problem  orientated  questions  proposed  in  the  introductory 
section  of  the  report.    Most  of  the  questions  we  were  able  to  answer 
positively,  but  predictably  a  number  remain  open  pending  further  field 
research. 
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In  regards  to  the  first  problem,  based  on  the  similarity  of  the  de- 
bitage  from  FjPi-29  to  that  from  both  the  Beaver  Creek  and  Midvale  Quarry 
sites,  combined  with  reconstructed  patterns  of  biface-uniface  production, 
FjPi-29  has  been  interpreted  as  functioning  primarily  as  a  lithic  work- 
shop.   However,  the  depth  of  the  cultural  deposit  and  the  presence  of 
sizeable  quantitites  of  faunal  remains  suggests  that  the  site  was  an 
occupied  or  inhabited  workshop  as  opposed  to  a  site  visited  for  only  short 
periods  of  time  solely  for  the  quarrying  and  initial  reduction  of  lithic 
raw  materials.    In  fact,  in  light  of  the  types  of  debitage  recovered 
during  the  1978  field  season,  the  possibility  exists  that  major  quarrying 
activities  were  conducted  elsewhere,  off-site,  and  selected  pieces  of 
raw  material  were  transported  back  to  the  site  for  further  reduction. 
This  is  a  fresh  problem  area  which  will  be  considered  during  the  1979 
field  season. 

As  to  the  second  question,  the  homogeneity  of  raw  material  types  both 
vertically  and  horizontally  across  the  site,  the  similarity  of  debitage 
types  between  excavated  units  and  the  presence  of  the  same  types  of 
projectile  points  in  the  major  levels  of  cultural  deposition  all  point 
to  a  primarily  single  component  occupation  of  the  site.    Again  fieldwork 
in  1979  will  serve  to  confirm  or  modify  this  observation. 

Evidence  gathered  in  regard  to  question  three  during  the  1978  field 
season  was  not  sufficient  to  provide  answers  about  the  processes  in- 
volved in  the  selection  of  that  particular  area  for  occupation  pre- 
historical ly.    This  problem  area  will  be  given  further  reconsideration 
in  the  coming  field  season. 

In  regards  to  question  four,  while  there  were  obvious  technological 
similarities  between  FjPi-29  and  other  sites  on  the  Northwestern  Plains, 
there  is  presently  insufficient  data  either  from  this  site  or  other  sites 
of  known  cultural  affiliation  for  unquestionable  comparisons. 

Questions  five  and  six  did  provide  some  positive  results  on  the  basis 
of  the  artifact  sample  collected  in  1978,  augmented  by  experiments  in 
cobble  reduction  and  biface  manufacture,  we  were  able  to  reconstruct 
portions  of  the  lithic  reduction  sequences  at  the  site,  specifically  in 
the  area  of  biface  manufacture. 
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As  well,  a  positive  answer  for  problem  seven  was  obtained.  Using 
patterns  of  debitage  and  artifact  concentrations  combined  with  variations 
in  frequency  of  the  major  raw  material  types,  we  were  able  to  tentatively 
define  two  separate  activity  areas,  one  along  the  ravine  the  other  towards 
the  centre  of  the  site.    Excavations  of  the  site  in  1979  should  help  to 
confirm  these  observations  and  hopefully  delineate  other  activity  areas. 

In  regards  to  the  final  and  most  complex  problem,  the  data  recovered 
from  FjPi-29  combined  with  data  from  a  number  of  other  area  sites  may  per- 
mit the  formulation  of  a  number  of  hypothetical  techno-tradi tions  based  on 
patterns  of  lithic  utilization  both  in  terms  of  types  of  raw  material 
utilized  and  the  technology  involved  in  its  processing.    At  this  point  in 
time  however,  there  is  not  sufficient  data  available  to  make  definitive 
statements  regarding  specific  techno-tradi tions  let  alone  patterns  of 
regional  development.    But  excavations  at  sites  such  as  FjPi-29  will 
provide  some  baseline  data  necessary  for  initial  conceptualization  of  the 
kind  of  further  research  necessary  for  development  of  the  technological 
traditions  concept. 

The  1978  investigations  at  FjPi-29  have  proven  that  this  extremely 
large  and  undisturbed  prehistoric  archaeological  site  is  of  very  great 
importance  to  our  understanding  of  the  regional  prehistory  of  the  Edmonton 
area.    Not  only  is  it  extremely  valuable  for  scientific  research  but  as 
well,  it  offers  unlimited  opportunities  for  interpretation  and  public 
education.    As  such,  the  site  should  be  preserved  and  protected  as  an 
essential  component  of  the  Strathcona  Science  Park. 
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20:    Experimental  Bipolar  Reduction  of  a  Petrified 
Wood  Cobble  -  Partially  Reconstructed  Cobble 
Core. 
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APPENDIX  ONE 
SITE  SIZE  AND  DENSITY  AS  DETERMINED  BY 
POWER  AUGER  SAMPLING 

In  order  to  obtain  quick,  uniform  and  repli cable  data  for  purposes 
of  evaluating  the  density  of  arti factual  material  present  in  the  site 
deposit  as  well  as  to  confirm  positively  the  limits  of  a  site,  a  power 
auger  was  used  to  obtain  standard  24-25  cm  diameter  test  holes  across  the 
site  along  five  surveyed  lines  (See  Figure  2).    Altogether  some  112  auger 
holes  were  placed  in  the  site  to  an  average  depth  of  37.72  cm  and  a  total 
of  157  specimens  were  recovered.    This  data  is  presented  in  the  folinwing 
tables  arranged  by  individual  survey  lines  as  indicated  on  figure  three  of 
this  report. 

North  South  line  "0"  had  no  auger  pits  placed  along  it  due  to  pre- 
vious disturbance  and  is  not  included  in  this  analysis. 

All  holes  were  randomly  spaced  in  a  horizontal  distance  from  the  datum 
point  as  indicated  on  the  accompanying  tables.    Under  better  field  con- 
ditions a  uniform  spacing  of  the  auger  holes  is  recommended.    This  was 
not  possible  at  FjPi-29  due  to  dense  vegetation  and  root  masses. 

The  North  South  lines  were  spaced  20  metres  apart,  while  the  East 
West  lines  were  spaced  14  and  16  metres  apart  respectively  in  order  to 
avoid  undercutting  of  vegetation.    The  sampling  programme  covered  the 
majority  of  the  15,960  square  metre  sites  excluding  the  partially  dis- 
turbed area  along  the  eastern  boundary  (Figure  3).    These  survey  lines 
also  served  an  alternative  function  as  base  lines  for  the  excavation  of 
2x2  metre  test  excavation  units. 

As  all  of  the  auger  holes  were  drilled  through  the  topsoil  layers 
to  glacial  till  which  was  extremely  resistant  to  the  auger  bit,  the 
depths  of  each  individual  hole  as  well  as  the  averages  should  be  a  re- 
liable indicator  of  the  maximum  depth  of  cultural  deposits  to  be  ex- 
pected throughout  the  site.    An  exception  to  this  of  course,  would  be 
features  excavated  deeper  by  the  aboriginal  inhabitants. 

During  future  use  of  the  auger  we  would  recommend  that  a  plastic 
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skirt  with  a  collar  hole  be  used  during  the  field  sample  taking.  Dirt 
from  the  auger  would  then  collect  in  this  skirt  and  could  be  bagged  for 
laboratory  process  in  the  lab  or  field.    This  is  because  the  rotary 
action  of  the  auger  causes  flakes,  etc.  to  become  encased  in  lumps  of 
soil.    Although  one  may  carefully  trowel  the  auger  "back  dirt"  we  estimate 
that  20-30%  of  specimens  will  not  be  recovered. 
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APPENDIX  TWO 
PRELIMINARY  FAUNAL  ANALYSIS  (FjPi-29) 

METHOD 

The  fauna!  sample  from  the  1978  excavations  of  FjPi-29  consisted  of 
1.9  kilograms  of  bone  which  was  in  a  highly  fragmented  condition.  The 
assemblage  was  divided  into  identifiable  and  unidentifiable  categories, 
the  former  consisting  of  those  bone  elements  that  can  be  identified  to 
genus  or  species  (family  in  one  case).    The  identifications  were  made  using 
the  comparative  faunal  collections  of  Dr.  T.  Losey,  and  the  Zoology  Museum, 
University  of  Alberta.    Unidentifiable  bone  remains  cannot  be  assigned  to 
a  specific  animal  group,  although  the  element  may  be  recognizable.  Within 
each  of  these  categories,  the  bones  were  grouped  into  more  specific  classes: 

1.  Large  mammal,  e.g.  bison,  deer,  bear. 

2.  Small  mammal,  e.g.  mouse,  hare,  beaver. 

3.  Bird. 

4.  Indeterminate  mammal  bone. 

5.  Indeterminate  bone. 

Indeterminate  mammal  bone  includes  those  fragments  which  were  only  recogniz- 
able as  mammal  bone.    The  indeterminate  bone  class  is  comprised  of  small 
fragments  which  were  undistinguishable  as  to  mammal,  bird,  or  fish. 

Although  bones  were  both  weighed  and  counted,  the  weights  form  the  basis 
of  this  analysis.    Bone  weights  are  recognized  as  a  more  accurate  method 
of  quantification  (Chaplin  1971:65),  because  a  particular  element  has  a 
relatively  constant  weight  within  a  species  or  size  class,  but  can  be 
broken  into  two  or  100  pieces,  depending  on  depositional  or  cultural  factors. 
However,  weights  will  always  be  biased  toward  the  large  mammal  groups  since 
these  bones  are  heavier  than  small  mammal,  bird  or  fish  remains.    This  bias 
must  be  kept  in  mind  when  examining  faunal  assemblage  composition. 

Since  part  of  the  sample  was  surface  collected  from  a  disturbed  area 
along  with  historic  artifacts,  it  was  necessary  to  create  a  Bos/Bison  cate- 
gory for  identified  elements.    These  genera  are  difficult  to  distinguish, 
although  in  this  case  the  remains  recovered  are  likely  Bison. 
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RESULTS 

The  relatively  small  faunal  sample  and  poor  bone  preservation  make 
any  definite  statements  concerning  game  procurement  and  activity  areas 
impossible  at  this  time.    The  following  discussion  of  the  results  is  tenta- 
tive and  requires  a  larger  sample  before  more  concrete  statements  can  be 
made.    The  faunal  sample  yielded  few  elements  identifiable  to  taxon;  of  a 
total  of  383  fragments,  only  29  bones  (7.6%)  were  identifiable  (Table  A.l). 
Bison  remains  were  the  most  numerous,  but  no  more  than  one  individual 
animal  can  be  suggested  from  these  remains  although  it  is  likely  that  many 
more  were  utilized.    Identified  bone  weights  represent  roughly  70%  of  the 
total  sample  (Table  A. 2),  but  this  is  largely  because  almost  all  identified 
bone  was  large  mammal,  therefore  the  weight  bias  noted  previously  is 
operational . 

However,  as  Table  A. 3  shows,  the  predominance  of  large  mammal  bone 
(about  99%)  is  still  greater  than  would  be  expected  if  the  heavier  nature 
of  the  bone  were  the  only  factor.    An  additional  factor  is  lack  of  pre- 
servation; much  of  the  unburned  bone  is  highly  weathered  and  fragmented. 
However,  since  some  fragile  bird  bone  is  present,  poor  preservation  cannot 
be  the  major  factor.    Therefore,  the  sample  appears  to  indicate  a  hunting 
preference  in  favour  of  large  game  animals,  mainly  bison.    Absence  of  fish 
remains  may  be  due  to  lack  of  preservation,  but  selection  against  fish 
cannot  be  ruled  out. 

DISTRIBUTIONS 

Examination  of  vertical  distribution  shows  that  level  3  (20-30  cm  B.S.) 

contains  the  majority  of  bone  in  most  units  (Table  A. 2).  Overall,  level  3 

from  all  units,  totalling  482.6  g,  contributes  about  25%,  second  only  to 
the  surface  collection  (about  56%).    Excluding  the  surface  collection,  level 

3  contains  over  half  of  the  remaining  bone  as  well  as  the  majority  of 
identified  bone  elements  (Table  A. 2). 

No  significant  patterns  are  apparent  in  vertical  or  horizontal  dis- 
tributions of  types  of  faunal  groups  (Table  A. 3).  Large  mammal  remains 
occur  in  almost  all  levels  of  all  units,  while  too  few  small  mammal  and 
bird  remains  were  recovered  to  permit  any  concrete  statements. 
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Grouping  fauna!  remains  from  various  units  (excluding  surface  remains) 
showed  no  clear  pattern  of  horizontal  distribution  (Table  A. 4);  however 
unit  46-28  contains  a  substantially  greater  amount  of  bone  than  all  other 
units.    Comparably  lower  quantities  were  recovered  from  units  45-23  and 
36-24,  while  the  nearby  unit  35-22  had  the  lowest  bone  frequencies.  These 
results  suggest  an  area  of  bone  concentration  which  may  be  tentatively 
represented  by  Circle  1  in  Figure  A.l.    The  bone  quantities  represented 
in  the  remaining  six  units  suggest  a  gradient  of  decreasing  bone  concen- 
tration along  Line  A  as  shown  by  Circle  2  in  Figure  A.l.    These  statements 
are  tentative  since  the  differences  in  quantities  of  bone  among  the  ten 
units  are  not  great. 

BONE  USE 

There  is  no  definite  evidence  of  butchering,  although  some  possible 
cut  marks  are  present.    These  marks  are  represented  on  one  humerus  head 
fragment  (unit  28-11,  level  3);  one  bison  astragalus  (unit  31-10,  level 
2);  one  bison  humerus  shaft  fragment  (unit  46-28,  level  3);  two  long  bone 
shaft  fragments  in  unit  46-28,  levels  3  and  4.    Gnawing  of  bones  by  carni- 
vores is  evident,  and  the  results  of  this  activity  are  often  difficult  to 
distinguish  from  some  types  of  butchering  marks;  the  problem  is  compounded 
by  poor  bone  preservation.    Furthermore,  none  of  these  marks  is  very  clear, 
and  the  quantity  of  marks  is  certainly  not  large  enough  to  allow  formulation 
of  butchering  patterns. 

A  large  proportion  of  this  sample  is  highly  fragmented.    It  is  not 
possible  to  identify  a  human  agent  involved  in  bone  fragmentation.    In  fact, 
it  is  more  likely  that  this  is  due  to  natural  bone    desi cation,  since  most 
cracking  is  longitudinal. 

No  obvious  pattern  in  distribution  of  burned  and  unburned  bone  is 
apparent  (Table  A. 2).    Burned  bone  occurs  throughout  the  site,  although 
comparatively  little  is  present  in  the  cluster  of  units  37-10,  34-11,  31-10, 
28-11;  most  burned  bone  occurs  in  units  46-28  and  22-11. 

Some  possible  indications  of  seasonal  use  are  present.    The  presence 
of  geese  and  ducks  suggests  an  early  spring  to  late  fall  occupation.  From 
historic  records  (Losey  1977:78),  it  appears  that  moose  and  elk  were  most 
often  taken  in  late  fall.    However  from  these  data  it  is  only  possible  to 
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state  that  the  site  was  probably  occupied  in  late  fall,  but  it  cannot  be 
stated  that  it  was  not  utilized  at  any  other  time  of  the  year. 

CONCLUSIONS 

From  the  analysis  of  this  small  faunal  assemblage,  some  potentially 
interesting  trends  are  apparent,  requiring  further  investigation.  These 
have  been  briefly  discussed  above,  and  include  evidence  of  horizontal  and 
vertical  distributional  patterns  in  bone  quantities  as  well  as  in  location 
of  burned  vs.  unburned  bone.    There  is  also  some  evidence  of  food  selection 
of  available  resources  in  favour  of  large  game  and  against  fish. 

This  lack  of  variety  in  the  animal  remains,  as  well  as  the  low  overall 
bone  to  artifact  ratio  leads  to  the  suggestion  that  this  site  was  not  a 
long  term  habitation  site.    Rather,  it  was  most  likely  occupied  for  a  short 
period(s),  perhaps  being  used  repeatedly  over  a  number  of  years.  Integration 
of  additional  archaeological  and  faunal  research  of  this  site,  should  shed 
light  on  this  issue,  as  well  as  a  number  of  other  problems  discussed  here. 
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TABLE  A.l    ELEMENT  IDENTIFICATIONS 
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TABLE  A. 5    SPECIES  DISTRIBUTIONS 

Bison  bison  (bison 

Unit  22-n,  Level  2 

Unit  28-11,  Level  4 

Unit  31-10,  Level  2 

Unit  34-11,  Level  2 

Unit  36-24,  Level  3 

Unit  37-10,  Level  3 

Unit  45-23,  Level  3 

Unit  46-28,  Level  3 
Surface  Collection 

Bos/Bison  (cow  or  bison) 
Surface  Collection 

Alces  alces  (moose) 

Unit  22-11,  Level  3 

Cervus  elephas  (elk) 

Unit  46-28,  Level  3 

Cervidae  (cervid  family) 
Unit  46-28,  Level  3 

Erethizon  dorsatum  (porcupine) 
Unit  22-11,  Level  2 

Anser  albifrons  (white-fronted  goose) 
Surface  Collection 

Anas  acuta  (pintail  duck) 
Unit  34-11,  Level  2 
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PREFACE 


The  research  upon  v/hich  this  report  is  based  is  already  over  five 
years  old,  so  that  several  comments  are  merited.    I  had  tv^o  objectives  in 
structuring  tne  manuscript  as  it  is.    Prac"cically  speaking,  tne  permits 
of  1979  excavations  at  the  site  required  a  clear  presentation  of  data  and 
analysis.    More  generally,  I  hoped  to  set  a  different  trend  in  the  study 
of  workshop  and  quarry  kinds  of  sites. 

In  the  small  literature  vyhich  existed  at  tfie  time  (much  of  it  two  to 
tiiree  decades  old,  or  more),  an  inward  focus  for  such  sites  v;as  common. 
Workshops  and  quarries  were  seen  simply  as  huge  repositories  of  detailed 
technological  information.    The  debitage  analysis  and  concluding  sections 
represented  an  attempt  to  look  outward  from  FjPi-2y  in  order  to  see  what, 
if  any,  logical  connections  existed  between  it  and  other  Parkland  sites. 
This  exercise  also  served  to  integrate  a  growing  body  of  otherwise 
isolated  cultural  resource  management  studies,  particularly  for 
subdivisions  in  the  Edmonton  area. 

The  last  sections  of  the  manuscript,  tnen,  were  a  small  scale 
exploration  for  the  problem  of  how  raw  stone  materials  circulated  through 
entire  technological  systems.    They  were  the  product  of  frankly 
speculative,  incipient  thinking  designed  to  stimulate  further  research. 
I  refer  to  work  in  progress  on  Strathcona  Science  Park  site  collections 
at  several  points.    This  research  will  likely  nave  to  await  the  work  of 
others,  since  my  own  interest  in  this  larger  technological  problem  has 
shifted  to  the  Beaver  River  Sandstone  sources  in  tne  Fort  McMurray  area 
of  northeastern  Alberta. 

John  W.  Ives 

Archaeological  Survey  of  Alberta 
Edmonton,  1985 
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I.  INTRODUCTION 

Located  on  the  eastern  outskirts  of  Edmonton,  the  Strathcona 
Science  Park  Archaeological  Site  (FjPi-29)  has  been  the  scene  of 
archaeological  testing  and  excavation  over  the  last  five  years 
(Figure  1).    By  June  of  1979,  the  site  was  slated  for  interpretive 
development  within  the  Strathcona  Science  Park  programme.  Plans 
included  a  building  housing  static  displays  and  providing  on-site 
laboratory  facilities.    Associated  development  involved  site  fencing, 
a  series  of  movable  boardwalks  joining  interpretive  nodes  and  an 
observation  deck,  as  well  as  paved  gate  areas  and  bicycle  paths. 
Each  of  these  features  would  result  in  subsurface  disturbance  from 
construction  activities  (Figures  26,  27).    The  site  required  protec- 
tion from  this  impact. 

To  this  end,  John  W.  Ives  of  the  Archaeological  Survey  of  Alberta 
began  a  series  of  mitigative  excavations  in  August  of  1979,  with  field- 
work  continuing  through  mid-October  of  that  year.    During  this  period 
an  additional  120  square  metres  of  the  site  were  excavated.  This 
total  is  comprised  of  test  2x2  metre  units,  one  metre  trenching  and 
larger  excavation  units  in  the  observation  deck  and  exit  gate  areas 
(respectively,  2x4  metres,  4x4  and  8x8  metres).    This  report 
documents  the  results  of  these  excavations  as  well  as  describing  work 
carried  out  under  Permit  Number  79-41  held  by  John  W.  Pollock. 
Mr.  Pollock  conducted  limited  excavations  at  FjPi-29  during  the  first 
portion  of  the  1979  field  season. 

Nearly  25,000  artifacts  have  been  recovered  from  the  site  in  the 
last  five  years,  with  over  two-thirds  of  that  total  being  discovered 
during  the  later  phase  of  the  1979  excavations.    Tremendous  quantities 
of  debitage  and  shatter  attest  to  the  site's  function  as  a  lithic 
workshop.    Quartzite  cobbles,  which  must  have  been  retrieved  from  the 
Saskatchewan  Sands  and  gravels  formation,  in  the  North  Saskatchewan 
River  Valley,  were  reduced  to  tools  and  tool  preforms  at  the  site. 
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Consequently,  quartzite  debitage  completely  dominates  in  the  assemblage, 
although  minor  amounts  of  petrified  wood,  chert,  chalcedony  and  obsidian 
were  noted.    The  presence  of  faunal  remains  and  fire  broken  rock  do 
suggest  that  somewhat  longer  periods  of  habitation  likely  occurred  at 
this  site.    Bone  apatite  and  bone  collagen  radiocarbon  dates  indicate 
occupations  of  the  site  at  ca.  370  B.P.  and  ca.  2100  B.P.  (Ives  and 
Newton  1980).    Projectile  points  recovered  by  amateurs  and  professionals 
include  Oxbow,  McKean  Complex,  Pelican  Lake,  Besant  and  Late  Plains 
styles.    A  fragment  of  South  Saskatchewan  Basin  Complex  pottery  implies 
occupation  at  some  point  during  the  last  millenium. 

The  analytical  section  of  this  report  focuses  upon  a  25%  sample 
of  debitage  drawn  from  the  exit  gate  excavations.    Along  with  other 
artifact  descriptions,  this  sample  was  analyzed  in  an  attempt  to  provide 
a  clearer  impression  of  the  lithic  technology  enacted  at  the  site  over 
the  last  four  to  five  thousand  years.    A  spatial  analysis  of  artifacts 
recovered  from  the  exit  gate  area  was  also  undertaken.    This  had 
special  reference  to  the  problems  engendered  by  the  apparent  lack  of 
stratigraphic  separation  between  components  at  FjPi-29.    It  is  quite 
likely  that  temporal  problems  at  the  site  may  be  best  approached  by 
studying  non-random  spatial  aggregates  of  debitage.    The  problem  of 
the  relationship  of  this  workshop  site  with  other  kinds  of  sites  in  the 
Edmonton  area  is  approached  by  examining  the  relationship  between 
lithic  procurement  and  other  economic  activities. 


Figure  1:    Situation  of  the  Strathcona  Science  Park  Archaeological  Site 
(FjPi-29)  on  the  outskirts  of  Edmonton,  Alberta. 
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II.    EXCAVATION:    BACKGROUND,  METHODS  AND  RATIONALE 

History  of  Investigation 

The  precise  spatial  extent  of  the  Strathcona  Science  Park  Archaeo- 
logical Site  is  difficult  to  fix  inasmuch  as  the  location  was  for  years 
the  scene  of  sanitary  landfill  activities.    Although  the  site  was  first 
officially  recorded  by  Aresco  Ltd.  in  1976,  it  had  been  known  to  amateurs 
in  the  City  of  Edmonton  and  district  for  some  time.    Mr.  Val  diederich 
likely  collected  from  various  portions  of  the  site  for  several  decades 
before  the  recent  investigations  began  (Thelma  Habgood,  personal  commun- 
ication).   Just  where  this  collecting  might  have  taken  place  is  some- 
what less  clear;  it  should  be  noted  that  a  field  immediately  east  of 
the  Strathcona  Science  Park  development  (east  of  the  railway  tracks 
and  south  of  the  Alchem  plant)  is  currently  being  collected  by  amateurs 
such  as  Mr.  Nick  Sheptycki  of  Edmonton.    Mr.  Sheptycki  (personal 
communication)  informs  me  that  deep  tillage  of  this  field  occurred 
only  recently.    Numerous  bi faces  and  other  artifacts  are  present. 
While  the  following  discussion  will  focus  upon  the  area  fenced  as 
FjPi-29  and  environs,  it  is  well  to  remember  that  this  is  probably 
only  a  narrow  strip  of  the  former  site.    The  entire  site  doubtlessly 
ran  along  the  bank  of  the  North  Saskatchewan  and  extended  under  the 
present  land  fill  and  landscaped  areas,  probably  as  far  as  the  field 
referred  to  above.    While  roughly  10,000  square  metres  of  site  have 
been  fenced,  original  site  extent  was  quite  conceivably  on  the  order 
of  500,000  square  metres. 

Aresco  personnel  first  located  the  site  in  the  fall  of  1976  as 
part  of  an  archaeological  survey  for  the  Capital  City  Recreation  Park 
area  downstream  of  the  High  Level  bridge.    Work  in  May  of  the  succeed- 
ing year  suggested  that  the  site  had  good  scientific  and  interpretive 
potential.    Subsequently,  Mr.  John  Pollock,  then  of  the  Archaeological 
Survey  of  Alberta,  undertook  exploratory  investigations  during  the  1978 
field  season.    A  report  produced  at  that  time  concluded  that  the  site 
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was  a  single  component  Oxbow  Complex  lithic  workshop  (Pollock  and  Newton 
n.d.).    Site  extent  was  defined  by  an  augering  program,  while  controlled 
surface  pickup  within  10  x  10  metre  squares  was  conducted  at  the  south- 
west end  of  the  site.    The  authors  reached  the  conclusion  that  FjPi-29 
was  a  single  component  Oxbow  site  on  the  grounds  of  typological  compar- 
isons of  projectile  points  and  a  cluster  analysis  of  raw  material  usage 
within  ten  2x2  metre  excavation  units  placed  along  the  edge  of  the 
terrace  on  which  the  site  is  located.    The  similarity  of  raw  material 
usage  in  these  units  led  the  authors  to  conclude  that  the  site  had 
been  used  only  during  Oxbow  times.    By  the  early  summer  of  1979, 
Newton  and  Pollock's  renewed  excavations  had  revealed  a  mul ti component 
occupation  of  the  site.    This  information  influenced  subsequent  activities 
in  1979.    Contract  excavations  for  the  1980  interpretive  season  have 
been  carried  out  since  that  time  and  a  report  on  this  work  is  forth- 
coming. 

Excavation  Techniques 

In  the  first  phase  of  excavations  in  1979  carried  out  by  Newton 
and  Pollock,  excavation  was  initiated  on  eleven  2x2  metre  units.  Of 
this  total,  5  were  completed  and  6  were  only  partially  excavated.*  I 
believe  these  units  were  dug  by  hand  with  trowels.    Leaves  and  grass 
may  have  been  shovelled  from  the  first  few  centimetres.    Soil  was  re- 
moved in  arbitrary  10  centimetre  horizontal  levels  (cf.  Newton  and  Pollock 
n.d.:9).    Floor  plans  were  drawn  for  each  level,  and  profiles  were 
recorded  for  those  units  which  were  completed. 

To  carry  out  an  effective  programme  of  impact  mitigation  at  the 
site,  a  number  of  methodological  adjustments  were  necessary  during  the 
second  phase  of  excavations  in  1979.    Two  kinds  of  excavation  were 
employed.    Standard  hand  trowelling  was  employed  in  areas  such  as  the 


*  These  6  units  became  the  subject  of  investigations  in  1980  fieldwork; 
at  the  close  of  Newton  and  Pollock's  excavations  in  1979,  these  latter 
units  were  lined  with  plastic  and  backfilled. 
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observation  deck  platform.    Here,  artifacts  were  uncovered  by  trowel 
in  natural  levels  determined  by  soil  horizons.    Proveniences  were 
piece-plotted  for  each  lithic,  bone  and  fire  broken  rock  item.  The 
second  form  of  excavation  involved  shovelling  and  screening.  Arbitrary 
five  or  ten  centimetre  levels  were  shovelled  from  one  metre  square 
units.    This  earth  was  screened  by  hand  under  a  tripod.    More  commonly, 
it  was  power  screened.    No  controlled  surface  collection  was  engaged 
in.    Artifacts  were  occasionally  recovered  from  the  surface.  A' 
handful  of  artifacts  were  surface  collected  from  the  excavation  for  the 
foot  path  running  along  the  terrace  below  the  site.    As  well,  the  augured 
material  from  post  holes  was  collected  in  sequence  from  each  post  hole, 
where  possible.    Finally,  some  material  was  surface  collected  while 
investigators  monitored  aspects  of  the  construction  projects  once 
they  were  in  progress. 

Location  of  Units 

The  original  co-ordinate  system  for  the  site  employed  minimum  2 
metre  units.    Excavation  units  were  given  by  the  co-ordinates  of  the 
north-west  corner,  which  also  served  as  a  datum.    The  first  figure 
given  for  each  unit  is  a  westing,  the  second,  a  northing.    Each  of  the 
units  listed  for  Newton  and  Pollock's  excavations  are  2x2  metres 
in  size.    To  accommodate  proveniences  within  one  metre  squares  used 
in  the  second  episode  of  excavations  in  1979,  it  was  necessary  to  make 
use  of  half  unit  figures.    This  can  be  seen  in  examples  presented 
below.    Since  July  of  1980,  a  one  metre  grid  system  has  been  in  place 
at  the  site.    This  professionally  conducted  survey  tied  the  grid  to 
permanent  data  and  landmarks. 

The  2x2  metre  units  initiated  by  Newton  and  Pollock  are  shown 
in  Figure  2.    Unit  81.0/26.0  is  the  farthest  to  the  northwest  of 
these.    Units  57.0/15.0,  59.0/13.0,  65.0/12.0  and  65.0/13.0  are  grouped 
together  to  the  southwest  of  this,  on  the  edge  of  the  terrace.  Units 


22.0/12.0,  23.0/n.O  and  23.0/12.0  were  excavated  adjacent  to  1978's 
22.0/11.0  to  form  a  4  x  4  metre  excavation  block  just  west  of  the  exit 
gate  area.    Finally,  units  23.0/18.0,  23.0/19.0  and  23.0/20.0  were 
placed  immediately  to  the  north  of  the  exit  gate  area. 

Excavation  was  carried  out  in  essentially  four  areas  by  Ives 
in  the  fall  of  1979.    For  the  sake  of  convenience,  the  four  excavation 
areas  will  be  referred  to  as  the  observation  deck  area,  the  interpretive 
centre  area  (the  display/laboratory  building),  the  picnic  pavillion 
bicycle  path  excavations  and  the  exit  gate  excavations  (the  southeast 
gate  area).    A  plan  of  the  Strathcona  Science  Park  Archaeological 
Centre  development  is  presented  in  Figure  2. 

Observation  Deck  Area:    A  total  of  8  square  metres  were  completely 
excavated  here.    These  were  within  a  2  x  4  metre  area  defined  by  the 
corner  points  97.0/16.5  (SW),  95.0/16.5  (SE)  and  95.0/17.5  (NE).  All 
excavations  in  this  unit  were  conducted  by  hand  trowelling  and  piece- 
plotting. 

Interpretive  Centre  Area:    A  total  of  14  square  metres  of  one  metre 
trenching  were  excavated  at  this  location.    These  were  distributed  as 
10  metres  of  trench  running  west  from  65.0/74.0  to  70.0/74.0,  and  4 
metres  of  trench  running  south  frora  65.0/74.5  to  65.0/72.5.    The  surface 
levels  of  this  L-shaped  unit  were  trowelled  to  mean  depths  of  20  centi- 
metres below  the  surface.    This  trenching  was  located  near  the  centre 
stakes  placed  for  the  building,  although  their  actual  location  is 
closest  to  the  north  wall  of  the  now  finished  laboratory. 

Picnic  Pavillion  Bicycle  Path  Area:    In  this  case  excavation  began 
with  three  2x2  metre  units,  respectively  termed  A,  B  and  C,  and  running 
in  sequence  from  southeast  to  northwest.    A  concentration  of  bone  in 
B  resulted  in  its  expansion.    Unit  A  was  defined  by  the  points  81.5/93.5 
(_NW),  81.5/92.5  (SW),  80.5/93.5  (NE).    Unit  C  was  defined  by  88.0/100.0 
(,NW),  88.0/99.0  (SW),  87.0/99.0  (SE)  and  87.0/100.0  (NE).    Unit  B 
eventually  involved  10  square  metres  given  by  units  86.5/95.5,  86.5/96.0, 
86.5/96.5,  87.0/96.0,  87.0/96.5,  87.5/96.0  and  87.5/96.5.  Generally 
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speaking,  excavation  was  carried  out  by  shovelling  and  hand  screening; 
where  concentrations  of  bone  and  artifacts  were  noted,  hand  trowel- 
ling and  some  plotting  took  place. 

Exit  Gate  Area:    Work  began  at  this  location  with  a  10  metre  seg- 
ment of  one  metre  trenching  which  extended  from  15.0/15.0  to  20.0/15.0. 
Surface  collecting,  followed  by  hand  trowelling  and  then  shovelling 
and  screening  took  place  on  the  trench.    Ultimately,  it  served  as  a 
baseline  for  partially  contiguous  8x8  and  4x4  metre  excavation 
blocks.    The  former  was  defined  by  the  corner  points  20.0/14.0  (NW), 
16.0/14.0  (SW),  16.0/18.0  (SE)  and  20.0/18.0  (NE),  while  the  latter  was 
defined  by  17.0/18.0  (NW),  15.0/18.0  (SW),  15.0/20.0  (SE)  and  17.0/20.0 
(NE).    Excavation  was  carried  out  entirely  by  shovelling  and  screening, 
although  large,  undisturbed  artifacts  (manuports,  split  cobbles,  anvils 
and  so  on)  from  the  lowest  levels  were  plotted. 

Conduct  of  Excavation 

Commentary  on  the  6  partially  excavated  units  from  Newton  and 
Pollock's  1979  work  is  withheld  pending  the  results  of  follow-up  work 
on  these  units  in  1980.    The  uncompleted  units  were  23.0/18.0,  23.0/19.0, 
23.0/19.0,  23.0/20.0,  57.0/15.0,  65.0/12.0  and  81.0/26.0.    With  respect 
to  the  5  other  units,  22.0/12.0,  23.0/11.0,  23.0/12.0,  59.0/13.0  and 
65.0/13.0,  the  first  listed  had  4  levels  each  removed.    The  last  unit, 
65.0/13.0,  had  3  levels  removed.    In  22.0/12.0,  excavators  recovered  a 
projectile  point  (Fj Pi -29: 4289)  in  level  2,  a  concentration  of  bone 
in  level  3  and  lithic  reduction  debris  in  the  lowest  level.  Both 
23.0/11.0  and  23.0/12.0  appeared  to  centre  on  "major  lithic  and  manu- 
facturing reduction  areas".    Evidence  for  historic  burning  appeared  in 
level  1  of  59.0/13.0,  while  perhaps  the  most  significant  feature  of 
excavations  in  65.0/13.0  was  the  discovery  of  a  prehistoric  ceramic 
necksherd  in  level  2. 

Conducting  mitigative  excavations  in  the  fall  of  1979  was  not  a 
simple  task.    First,  aspects  of  the  development  occurred  on  a  scale 


Figure  2:    The  location  of  1978  and  1979  excavations  at  FjPi-29  shown 
in  relationship  to  development  now  in  place. 
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NORTH  WALL  PROFILE  OF  SLUMP  BLOCK  UNDER 
OBSERVATION    DECK,    FjPi  29 


Figure  3. 


Soil  profile  in  the  observation  deck  area.    Excavation  units 
were  located  upon  a  slump  block.    Largely  intact  soil  horizons 
bearing  artifacts  appear  to  have  moved  downslope  as  a  unit. 
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that  prevented  total  mitigation  and  necessitated  only  monitoring  of 
areas  suspected  of  being  less  sensitive  archaeological ly.  Second, 
consulting  landscape  architects  were  slow  and  inaccurate  in  identi- 
fying potential  sources  of  subsurface  disturbance,  precise  locations 
of  construction  and  the  timing  of  construction  phases.    These  problems 
were  aggravated  by  the  fact  that  earlier  work  had  not  delineated  the 
true  extent  of  the  site.    The  interpretive  centre  building  area,  once 
believed  to  be  off  the  site,  did  produce  artifacts  upon  testing,  as 
did  the  picnic  pavillion  bicycle  path. 

From  the  perspective  of  the  Archaeological  Survey  of  Alberta, 
our  initial  concern  focussed  on  the  observation  deck  area.  Here, 
clearing  would  go  on  and  pilings  would  be  driven.    Since  the  strati- 
graphy and  surface  configuration  of  this  slump  block  suggested  that 
true  horizontal  and  vertical  relationships  between  the  artifacts 
present  might  have  been  maintained,  excavation  proceeded  cautiously. 
This  area  was  successfully  mitigated  by  the  2x4  metre  unit  which 
covered  virtually  all  of  the  available  flat  area  of  the  slump  block. 
From  the  configuration  of  disturbed  soils  in  this  area,  it  seems  as 
though  the  entire  block  proceeded  down-slope  to  a  more  stable  position. 
There  is  less  soil  material  toward  the  back  of  the  slump  block  (Figure 
3). 

This  task  was  followed  by  work  in  both  the  building  and  exit 
gate  areas.    Fourteen  metres  of  trenching  were  placed  in  the  former 
area.    Note  that  this  excavation  was  not  completed  to  sterile  B  or 
C  horizon  clays.    While  artifacts  were  located  in  this  trench,  they 
were  at  a  lower  density  and  were  in  a  disturbed  context.    As  the 
development  proceeded,  it  was  decided  that  this  was  sufficient  mitiga- 
tion given  the  resources  available.    Further  mitigation  was  in  the  form 
of  monitoring  construction.    A  handful  of  artifacts  were  recovered  as 
earth  moving  equipment  prepared  the  foundation  for  the  building. 
Initial  work  in  the  exit  gate  area  revolved  about  the  10  metre  trench. 
A  gate  location  was  specified  and  a  5  x  6  metre  unit  was  surveyed 
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and  excavated.    Subsequently,  to  ensure  total  coverage  in  this  highly 
productive  area,  the  5x6  was  expanded  to  an  8  x  8  metre  unit  (Figure 
28).    To  this  was  added  the  4x4  metre  unit.    This  excavation  re- 
covered the  vast  majority  of  artifacts  collected  under  Permit  79-109, 
with  artifacts  occurring  in  both  disturbed  and  undisturbed  strata. 
This  was  a  successful  mitigation  of  virtually  the  whole  impact  area. 
The  chief  form  of  damage  would  result  from  laying  a  concrete  pad. 

While  excavation  in  the  exit  gate  area  went  on,  the  field  crew 
also  worked  on  the  test  2x2  metre  units  placed  on  the  bicycle  path. 
Generally  speaking,  artifact  densities  were  spotty  and  low  in  this 
area  as  well.    Unit  B  did  produce  a  considerable  amount  of  bone  which 
seemed  to  represent  the  remains  of  butchering  activities  (Figure  29). 
The  expansion  to  10  square  metres  reraoved  all  or  the  majority  of  bone 
from  this  area.    Profiles  also  indicated  a  fair  degree  of  generalized 
disturbance  along  the  path  (Figure  4).    Once  the  18  square  metres  had 
been  excavated,  development  was  allowed  to  proceed  with  monitoring. 
A  handful  of  artifacts  were  again  recovered. 

By  and  large,  mitigation  of  the  site  for  the  interpretive  develop- 
ment was  successful.    The  pace  and  scale  of  construction  did  make  for 
less  effective  treatment  of  the  interpretive  centre  and  bicycle  path 
areas.    However,  these  were  not  the  most  sensitive  site  areas,  and  the 
size  of  the  proposed  developments  would  have  prohibited  complete  miti- 
gation by  excavation  in  any  consideration  of  these  areas. 
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EAST  WALL  PROFILE,  UNIT  C,  PICNIC  PAVILION  BICYCLE 
PATH,   FjPi  29 


Figure  4:    Soil  profile  from  unit  C  showing  stratigraphic  disturbance 
in  Picnic  Pavilion  Path  area. 


Ill:    STRATIGRAPHIC  DEVELOPMENT  AND  SOIL  CLASSIFICATION 


As  Newton  and  Pollock  (n.d.)  point  out,  the  prehistory  of  the 
Strathcona  Science  Park  Archaeological  Site  is  intimately  tied  to  the 
development  of  the  North  Saskatchewan  River  Valley.    Following  the  last 
glaciation,  the  North  Saskatchewan  River  began  to  cut  its  valley  soon 
after  the  drainage  of  glacial  Lake  Edmonton.    Through  a  history  of  periods 
of  degradation  and  aggradation  likely  controlled  by  flucuations.  in  the 
position  of  the  Keewatin  ice  front  to  the  northeast,  the  river  formed 
four  postglacial  alluvial  terraces  in  the  Edmonton  area.    An  analysis 
of  air  photos  and  topographic  raaps  suggests  that  FjPi-29  is  situated  on 
the  "middle"  or  100  foot  terrace  of  the  North  Saskatchewan  River  (P. 
Waters,  personal  communication;  Westgate  1969;  cf.  Newton  and  Pollock 
n.d.:ll).    Very  little  is  known  about  the  intermediate  terraces  in  the 
city  area.    Conservative  estimates  would  place  the  formation  of  this 
terrace  some  time  between  12  to  13,000  years  ago  and  6600  years  ago 
(cf.  Westgate  1969;  P.  Waters,  personal  communication).    The  latter 
date  is  based  on  the  presence  of  Mazama  ash  in  the  lower  terraces. 
The  site  has  probably  been  habitable  for  the  last  10,000  years  or  more. 

As  the  North  Saskatchewan  valley  was  incised,  a  series  of  sediments 
were  exposed.    These  included  the  Saskatchewan  Gravels,  the  apparent 
source  of  raw  material  for  the  lithic  workshop  at  the  site.  Silici- 
fied  wood  which  occurs  at  the  site  probably  derives  from  Mesozoic  or 
Tertiary  aged  sediments  similarly  exposed. 

A  variety  of  soils  occur  on  different  drainage  catenas  at  the  site. 
Orthic  Black  Chernozems  are  the  principal  form  (Agriculture  Canada  1976: 
54).    Archaeological  excavation  and  construction  activity  in  the  observa- 
tion deck,  the  interpretive  centre  and  picnic  pavillion  bicycle  path 
areas  encountered  primarily  Orthic  Black  Chernozems.    There  are  some 
poorly  drained  areas;  along  the  north  edge  of  the  site,  and  Gleysols 
are  present  in  those  locations.    The  exit  gate  area  also  has  somewhat 
different  drainage  and  soil  characteristics.    A  sequence  of  Ap,  Ae  and 
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PROFILE  OF  THE  WEST  WALL  (8x8  metre  unit)  AND  THE 
EAST  WALL  (4  X  4  metre  unit),  EXIT  GATE,   FjPi  29 


Figure  5.    Sequence  of  soil  horizons  typical  of  the  exit  gate  area. 

Topmost  A  horizon  soils  at  this  location  have  been  signifi- 
cantly disturbed.    Underlying  horizons  have  not.  An 
impression  of  the  increasing  depth  of  deposits  from  south  to 
north  is  given  by  joining  the  southeast  corner  (15.0/18.0) 

the  east  wall  of  the  4x4  with  the  northwest  corner 
(2Q. 0/18.0)  of  the  west  wall  of  the  8x8. 
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Btg  horizons  was  revealed  by  excavation  in  this  area  (Figure  5). 
Hydrometric  analysis  showed  a  15%  clay  content  in  the  Ap  horizon, 
disturbed  most  recently  by  construction  associated  with  park  develop- 
ment.   The  Ae  had  24%  clay  content,  while  the  Btg  horizon  was  enriched 
with  56%  clays  from  the  overlying  horizons  (P.  Waters,  personal  com- 
munication).   This  soil  is  regarded  as  a  Luvic  Gleysol  (S.  Pawluk, 
personal  communication;  Agriculture  Canada  1976:68-70). 

Newton  and  Pollock  (n.d.rll)  make  reference  to  a  volcanic  ash 
in  unit  22-11  located  at  the  southeast  end  of  the  site  in  the  exit 
gate  area.    Contrary  to  that  report,  the  phenomenon  in  question  does 
not  appear  to  be  a  volcanic  ash.    Rather,  it  seems  to  be  the  Ae 
horizon  referred  to  above.    No  volcanic  glass  shards  were  detected 
in  the  hydrometric  samples  discussed  above.    These  samples  do  fulfill 
the  requirement  for  classification  as  an  Ae  horizon. 

There  are  several  archaeological  implications  to  this  information. 
There  is  little  in  the  way  of  stratigraphic  development  in  the  deposits 
which  contain  prehistoric  artifacts  (the  upper  40  centimetres  of  the 
column).  No  excavators  have  reported  concrete  evidence  of  natural 
stratigraphy  at  these  depths.    In  all  likelihood,  it  will  not  be  possible 
to  demonstrate  natural  stratigraphic  separation  of  artifacts  from 
different  time  periods.    At  the  same  time,  profiles  from  various  areas 
of  the  site  document  widespread  historic  disturbance.    Gibson  (n.d.: 
25),  speaking  on  the  basis  of  the  1979  magnetometer  survey  results, 
reached  the  conclusion  that  significant  historic  disturbance  had 
taken  place  because  numerous  pieces  of  metal  were  located  at  various 
depths  over  large  areas  of  the  site.    The  presence  of  eluviated  soil 
horizons  on  portions  of  the  site  thus  becomes  an  important  means  of 
determining  depth  and  degree  of  disturbance.    In  the  exit  gate  area,  the 
light  colours  of  the  Ae  horizon  show  clear  signs  of  mottling  when 
mixed  with  disturbed  matrix  during  excavation.    Artifacts  occurring  in 
and  below  the  Ae  horizon  had  not  been  artificially  disturbed,  while 
overlying  soils  and  artifacts  had  been  moved  to  an  undetermined  degree. 
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A  corollary  of  the  presence  of  different  soils  on  the  site  is  that  a 
mosaic  of  preservational  environments  exist  for  bone.  By  and  large, 
bone  preservation  at  FjPi-29  is  fair. 

It  is  worth  noting  that  the  most  recent  investigations  at  the  site 
do  not  favour  interpretations  which  suggest  that  cultural  stratigraphy 
is  well  developed  at  the  site.    Since  the  author's  work  often  involved 
disturbed  locations  such  as  slump  blocks  and  the  southeast  gate  area, 
this  is  more  accurately  a  subjective  impression.    Nevertheless,  detailed 
three  dimensional  plots  and  depth  tabulations  of  artifacts  found  during 
the  1980  excavations  do  not  reveal  significant  differences  in  artifact 
depths.    Excavation  units  occurred  in  several  areas  of  the  site,  several 
being  noteworthy  for  lack  of  evidence  of  obvious  disturbance  (H.  Pysczyk, 
personal  communication).    A  pervasive  problem  in  both  interpretation 
and  research  at  this  site  will  be  the  lack  of  stratigraphic  control. 
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IV:    SPATIAL  ANALYSIS  OF  THE  8x8  METRE  UNIT  AT  THE  EXIT  GATE 
Methodology 

Because  the  exit  gate  area  was  to  be  seriously  disturbed  by  paving 
and  the  laying  of  a  concrete  pad,  it  was  an  obvious  source  of  concern 
during  the  fall  of  1979.    This  was  especially  so  since  the  area  had  a 
high  surface  density  of  artifacts  and  there  was  every  reason  to  believe 
this  trend  would  continue  with  excavation.    These  more  desirable  en- 
couragements to  excavate  were  certainly  tempered  by  clear  signs  of 
disturbance  which  had  occurred  sometime  during  the  early  phases  of 
construction  in  the  park  complex.    With  these  factors  in  mind,  I  made 
the  decision  to  excavate  a  large  area  in  a  format  suitable  for  spatial 
analysis. 

There  is  little  question  that  distance  methods  are  superior  to 
grid  counts  in  spatial  analysis  (cf.  Hodder  and  Orton  1976:38;  Ives 
1977).    As  a  consequence,  there  is  an  inevitable  loss  of  data  when  grid 
counts  of  artifacts  are  the  only  form  of  provenience.    In  this  case, 
the  8x8  metre  unit  in  the  exit  gate  area,  the  time  involved  in  piece- 
plotting  roughly  9,000  items  would  have  been  prohibitive  to  carrying 
out  impact  mitigation.    Then  again,  far  in  excess  of  half  of  the  arti- 
facts were  not  in  their  original  provenience  anyway.    A  grid  count  was 
therefore  preferred.    The  8x8  metre  grid  size  was  selected  because 
this  particular  set  of  dimensions  is  suited  to  what  has  been  variously 
referred  to  as  "dimensional  analysis  of  variance",  "mean  square  block 
analysis"  or  the  "analysis  of  a  contiguous  grid  of  quadrants  and  the 
detection  of  pattern". 

Greig-Smith  (1964:54-93)  and  Kershaw  (1973:128-144)  summarize  the 
application  of  quadrat  statistics  which  use  grid  counts.    A  mean  number 
of  individuals  per  grid  unit  is  calculated  from  known  density.  Variance 
(from  the  mean)  in  quadrats  is  then  calculated.    Under  the  Poisson  dis- 
tribution, the  variance  equals  the  mean.    In  a  random  population,  the 
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variance/mean  ratio  is  expected  to  equal  unity.    Significance  of  depar- 
ture of  the  observed  variance/mean  ratio  from  the  expected  variance/ 
mean  ratio  can  be  assessed  by  a  ;t-test  or  by  chi-square  goodness  of  fit. 
It  has  been  demonstrated,  however,  that  both  the  size  (Skellam  1952) 
and  the  shape  (Clapham  1932)  of  the  quadrat  can  influence  density  count 
and  hence,  variance/mean  ratios.    It  is  necessary  to  make  use  of  differ- 
ent quadrat  sizes  to  accurately  detect  non-randomness  in  a  distribution, 
obviously  a  time  consuming  endeavour.    Different  random  samples  for  a 
series  of  block  sizes  would  have  to  be  drawn. 

Mean  square  block  analysis  a  logical  outgrowth  of  this  problem  of 
quadrat  size  (see  Thompson  1958;  Greig-Smith  1964:88-93;  Kershaw  1973: 
138-144;  Whallon  1973).    In  this  case,  a  contiguous  grid  of  T  quadrats 
is  laid  out.    Each  side  of  this  grid  must  be  some  power  of  2  in  length. 
The  number  of  points  in  each  quadrat  (the  ultimate  grid  unit  or  1  metre 
square  in  this  case)  is  then  counted.    Analysis  proceeds  by  the  succes- 
sive doubling  of  original  quadrats  into  oblong  followed  by  square  blocks. 
Sums  of  squares  for  each  block  size  of  j  quadrats  are  calculated  accord- 
ing to  the  formula  (Thompson  1958:326): 


where  B./. x  is  the  number  of  points  in  the  ith  block  of  j  quadrats,  and 

the  values  of  B    are  summed  over  all  such  blocks.    T  is  the  total  number 

of   quadrats     in  the  grid.    The  "mean  square  between  blocks"  (M.)  can 

J 

then  be  calculated: 


where  F.  is  the  degrees  of  freedom  and  is  defined  as: 


T/j 


J 
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A  mean  square/mean  ratio  is  obtained  by  dividing  the  mean  square 
by  the  mean  number  of  items  per  block  at  that  block  size.    Mean  square 
or  mean  square/mean  ratios  can  be  displayed  graphically.    As  block  size 
approaches  the  size  of  any  actual  concentrations,  there  is  a  greater 
tendency  for  concentrations  to  fall  entirely  within  blocks,  thus  in- 
creasing the  value  of  M..    Therefore,  graph  peaks  represent  the  block 
size  at  which  spatial  concentration  occurs.    It  can  be  seen  that  this 
method  allows  a  conceptualization  of  the  scale  or  grain  of  a  pattern. 

Although  a  number  difficulties  have  been  listed  for  this  ingenious 
application  of  an  ANOVA  type  of  test,  assessing  the  significance  of 
graph  peaks  is  the  most  difficult  of  these  (cf.  Pielou  1969:105).  Test- 
ing the  significance  of  mean  squares  at  larger  block  sizes  against 
smaller  block  sizes  (say,  block  size  1 )  by  a  variance  ratio  (F)  test 
cannot  be  justified  statistically.    The  F  test  requires  the  assumption 
that  quadrat  frequencies  are  normally  and  independently  distributed,  an 
assumption  that  is  violated  if  items  are  aggregated  in  space  (Thompson 
1958:326).    In  plant  ecology,  Greig-Smith  (1961:698)  suggests  relying 
upon  consistency  of  peaks  in  a  series  of  observations  as  evidence  of 
ecological  significance.    As  an  alternative,  peaks  can  be  assessed  for 
statistical  significance  by  plotting  upper  and  lower  significance  bands 
for  the  mean  square/mean  ratio  graph  (Thompson  1958:327,  Greig-Smith 
1961:698-699).    High  mean  sq.uare/raean  ratios  peaking  above  the  upper 
significance  band  indicate  aggregation  while  low  mean  square/mean  ratios 
falling  below  the  lower  significance  band  indicate  uniformity.  However, 
variance/mean  ratio  types  of  test  such  as  this  behave  erratically  at 
different  densities  of  items  (Greig -Smith  1964:60).    As  my  chief  intent 
in  this  application  is  merely  to  distinguish  more  objectively  between 
potential  contributors  to  spatial  patterning,  peaks  in  the  mean  square 
values  only  are  used  as  a  guide  in  interpretation. 

Results  and  Interpretation 

From  the  foregoing  discussion,  I  hardly  need  point  out  how  difficult 
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it  is  to  assess  the  distribution  of  artifacts  on  this  portion  of  the 
site.    There  are  three  major  sources  contributing  to  any  spatial  pat- 
terning which  might  be  observed  at  this  location.    First,  there  is 
spatial  patterning  that  could  be  attributed  to  the  non-random,  aggre- 
gated clusters  of  artifacts  one  invariably  expects  to  find  resulting 
from  the  expedient  discard  of  waste  products  during  manufacture. 
Second,  this  pattern  is  compounded  in  its  complexity  to  the  degree  that 
similar  clusters  of  artifacts  might  be  superimposed  through  time. 
Finally,  there  has  clearly  been  extensive  surficial  disturbance  on  the 
southeastern  portion  of  the  site.    Some  type  of  earth-moving  equip- 
ment has  bladed  much  of  the  upper  soil  horizons  in  this  area. 

As  subsurface  horizon  depths  were  correlated  with  micro topographic 
features  in  this  area,  initial  hopes  faded  that  meaningful  spatial 
relationships  between  artifacts  might  be  preserved.    Instead,  it  became 
apparent  that  rigourous  controls  would  be  necessary  simply  to  interpret 
the  combination  of  sources  which  raight  have  led  to  the  spatial  config- 
uration present. 

While  all  surface  portions  of  the  4x4  and  8x8  metre  units  seem 
to  have  been  seriously  disturbed,  lower  lying  levels  have  not  been 
equally  affected.    Figures  6,  7  and  8  show  the  distribution  of  units 
which  were  felt  to  have  partially  disturbed  soil  matrix  (in  which  arti- 
facts quite  likely  would  not  have  moved  so  far),  undisturbed  soil  matrix 
units  and  both  conditions  plotted  together.    For  the  purpose  of  this 
analysis.  Figure  8  shows  a  nearly  continuous  subsurface  level  suffering 
little  or  no  effects  of  disturbance.    Figures  8,  10  and  11  provide 
density  plots  of  all  artifacts  (including  debitage)  as  they  are  dis- 
tributed through  these  levels  categorizing  disturbance.  Similarly, 
Figures  12,  13  and  14  show  the  distribution  of  finished  and  partially 
finished  tools  and  fabricators  through  soil  disturbance  levels.  Note 
the  tendency  of  this  latter  group  of  distributions  to  parallel  that  for 
all  artifacts. 
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The  mean  square  values  plotted  in  Figures  15  and  16  do  provide 
preliminary  indications  about  the  scale  at  which  patterning  in  artifact 
distributions  occurs  on  this  portion  of  the  site.    Figure  15  shows 
three  sets  of  mean  square  values:    that  for  all  artifacts  in  all  levels; 
that  for  all  artifacts  in  completely  disturbed  contexts;  and  that  for 
all  partially  disturbed  and  undisturbed  artifacts.    Figure  16  shows 
plots  for  the  same  recovery  contexts,  in  this  case  the  values  graphed 
being  for  finished  and  unfinished  tools  as  well  as  fabricators  (such 
as  hammerstones  and  anvils).    I  will  confine  my  remarks  to  Figure  15 
since  very  much  the  same  trends  are  duplicated  by  the  graph  for  finished 
and  unfinished  tools  as  well  as  fabricators. 

Taking  note  of  the  constraints  inherent  in  dealing  with  a  single 
analysis,  effectively  three  scales  of  patterning  occur  for  all  artifacts 
in  all  levels.    That  graph  suggests  non-random  spatial  clustering  at 
block  sizes  4,  16  and  32.    In  turn,  this  indicates  the  presence  of  spatial 
aggregates  in  the  2x2  metre,  4x4  metre  and  4x8  metre  size  ranges. 
Nevertheless,  this  combined  plot  is  most  likely  to  represent  composite 
sources  of  patterning.    In  fact,  as  we  juxtapose  the  graphs  for  disturbed 
as  opposed  to  partially  or  undisturbed  artifacts,  some  significantly 
different  trends  emerge.    The  plot  for  disturbed  artifacts  is  quite 
similar  to  that  for  all  artifacts  in  all  levels.    There  is  apparently  a 
tendency  toward  clustering  at  block  sizes  4  and  16  (2  x  2  metre  and  4x4 
metre  size  ranges).    Note,  however,  that  the  mean  square  value  for  block 
size  32  drops  off  significantly.    Values  for  the  graph  of  partially  and 
undisturbed  artifacts  are  markedly  lower  than  that  for  the  larger 
sample  sizes  of  the  other  two  categories.    Again  there  is  peaking  at 
three  block  sizes.    These  are  block  sizes  1,  8  and  32,  or  in  the  1  x  1 
metre,  2x4  metre  and  4x8  metre  size  ranges. 

I  would  suggest  that  the  combined  graph  of  all  artifacts  in  all 
levels  obscures  the  different  trends;  present.    Let  us  first  consider 
large  scale  patterning  since  it  most  likely  has  to  do  with  disturbance. 
Upon  inspection  of  raw  totals,  the  chief  discrepancy  in  the  distribution 
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Figure  6:    Units  with  levels,  marked  by  partial  disturbance  in  which  the 
spatial  disruption  ,  of  artifacts  is  believed  to  be  minimal. 
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Figure  7:    Undisturbed  soil  horizons  where  artifacts  were  not  disturbed 
artificially. 
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Figure  8:    Patially  disturbed  and  undisturbed  units  which  almost 

completely  cover  the  8x8  metre  excavation  unit  in  the 
exit  gate  area.    Artifacts  from  these  levels  have  been 
minimally  disturbed  or  are  totally  undisturbed  by  arti- 
ficial factors  such  as  construction. 
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Figure  9: 


Density  plots  for  debitage,  fabricators,  finished  and  unfinished 
artifacts  recovered  from  all  levels  in  the  exit  gate  8x8  metre 
unit. 
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Figure  10:  Density  plots  for  all  artifacts  coming  from  more  thoroughly 
disturbed  upper  levels  in  the  exit  gate  8x8  metre  excava- 
tion unit. 
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Figure  11: 


Density  plots  for  all  classes  of  artifacts  discovered  in 
partially  disturbed  or  completely  disturbed  soils. 
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DENSITY  OF  FINISHED  AND  PARTIALLY  FINISHED 
TOOLS  AND  FABRICATORS, 

ALL  LEVELS    (DISTURBED  AND  UNDISTURBED  SOILS) 


Figure  12:    Density  plots  of  finished  and  partially  finished  tools,  as 

well  as  fabricators,  which  were  recovered  from  all  excavation 
levels. 
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Figure  13:    Density  plots  of  finished  and  partially  finished  tools  and 
fabricators  recovered  from  disturbed  contexts. 
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Figure  14:    Density  plots  of  finished  and  partially  finished  tools  and 

fabricators  discovered  in  undisturbed  or  partially  disturbed 
soils. 
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of  artifacts  in  the  four  quadrants  of  the  8x8  appears  to  be  between 
northeast  and  southwest  quadrants  where  nearly  three  times  as  many  arti- 
facts occur  in  the  former  as  in  the  latter.    Once  the  artifacts  are 
partitioned  into  4x8  metre  blocks,  the  ratio  of  artifacts  in  the  east 
half  to  the  west  half  pretty  much  approaches  the  north  half  to  the 
south  half  ratio. 


TABLE  1 

ARTIFACT  RATIOS  BETWEEN  4x8  METRE  BLOCKS 
WITHIN  THE  8  X  8  METRE  EXCAVATION  UNIT 


Context  North: South  East:West 

All  Levels  1.67:1.00  1.53:1.00 

Disturbed  1.87:1.00  1.40:1.00 
Partially  and 

Undisturbed  1.13:1.00  2.14:1.00 


Much  the  same  set  of  relationships  is  manifest  in  a  quadrant  by 
quadrant  breakdown  of  disturbed  artifacts  only.    The  northeast  quadrant 
greatly  predominates  over  the  southwest,  again  by  nearly  three  times. 
A  more  distinct  difference  is  noted  once  the  quadrants  are  grouped  into 
4x8  metre  blocks.    As  can  be  seen  in  Table  1,  there  are  nearly  twice 
as  many  artifacts  in  the  north  half  as  in  the  south  half;  the  difference 
between  east  and  west  halves  is  not  nearly  as  distinct. 

To  conclude,  the  northeast  quadrant  is  nearly  two  times  as  artifact 
rich  as  the  southwest  quadrant  among  the  partially  disturbed  and  un- 
disturbed artifacts.    This  breakdown  is  different  in  that  the  southeast 
corner  is  also  twice  as  productive  as  the  southwest  and  northwest  quad- 
rants.   When  quadrants  are  combined  for  Table  1,  twice  as  many  artifacts 
occur  in  the  east  half  as  in  the  west  half.    The  discrepancy  between 
north  and  south  halves  is  not  so  great. 
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Figure  15:    Results  of  a  mean  square  block  analysis  of  all  classes  of 

artifacts  recovered  from  the  8X8  metre  excavation  unit  at 
the  exit  gate.  The  solid  line  represents  all  artifacts  from 
all  levels  of  the  site  and  shows  a  tendency  toward  peaking 
at  block  sizes  4»  16  and  32.  The  heavily  dashed  line  shows 
artifacts  from  disturbed  context  only;  peaking  at  block  sizes 
4  and  16  is  indicated.  The  lightly  dashed  lines  show  slight 
peaking  amongst  all  artifacts  from  partially  disturbed  or 
undisturbed  soils.  This  occurs  at  block  sizes  1,  8  and  32. 
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Figure  16:    Results  of  a  mean  block  analysis  of  finished  and  partially 
finished  tools  and  fabricators  from  different  levels  in  the 
8X8  metre  excavation  unit  at  the  exit  gate.  Note  the  degree 
to  which  peaks  in  mean  square  value  parallel  those  for  all 
artifacts  in  figure  15.  This  result  can  be  taken  as  one 
form  of  evidence  for  a  close  correspondence  between  discard 
locations  for  finished  tools  and  fabricators  and  loci  at 
which  concentrations  of  manufacturing  debitage  occur. 
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I  am  prepared  to  suggest  that  the  patterning  of  disturbed  artifacts 
documents  a  southwest  to  northeast  trending  (perhaps  more  accurately 
south  to  north  trending)  of  disturbance  in  which  artifacts  were  bladed 
or  dragged  to  the  northeast  (or  north).    The  increasing  depth  of  profiles 
moving  in  this  direction  tends  to  bear  out  this  conclusion  (Figure  5). 
Since  these  constitute  the  majority  of  artifacts,  it  is  largely  this 
pattern  which  is  reflected  in  the  results  for  all  levels  of  artifacts. 
The  largest  peak  in  the  latter  category  (4x8  metre  size  range  or  block 
size  32)  appears,  however,  to  be  created  by  the  peak  in  the  partially 
disturbed  and  undisturbed  levels.    This  raises  the  possibility  of  an 
underlying  source  of  patterning  not  influenced  by  disturbance.  Is 
there  some  prehistoric  reality  to  this  apparently  east/west  split? 

There  are  two  alternatives  here.    Were  we  to  assume  that  artifacts 
were  comparatively  evenly  distributed  both  horizontally  and  vertically 
within  the  8x8  metre  unit,  then  the  proposed  disturbance  would  have 
created  the  same  effect  as  above  simply  by  "robbing"  some  of  the  pro- 
ductivity of  the  southwest  portion  of  the  unit.    On  the  other  hand, 
there  could  simply  have  been  fewer  artifacts  in  this  portion  of  the 
unit  before  disturbance  ever  occurred.    Figure  17  lends  some  credence 
to  this  line  of  reasoning;  the  large  artifacts  mapped  there  were  dis- 
covered in  undisturbed  contexts.    It  is  difficult  to  be  certain  of  this 
latter  conclusion  because  there  is  little  way  to  tell  if  larger  artifacts 
resting  in  undisturbed  contexts  in  the  southwest  quadrant  were  "plucked" 
out  of  that  matrix  and  transferred  across  the  unit. 

It  may  be  possible  to  go  one  step  further.    The  large  artifacts 
which  were  mapped  were  also  selected  for  because  of  their  size.  There 
is  definitely  more  of  a  "north/south"  distribution  here.    In  spite  of 
this,  the  figures  for  all  classes  of  artifacts  in  the  partially  and 
undisturbed  level  show  that  over  twice  as  many  artifacts  occur  in  the 
east  as  opposed  to  west  half.    The  total  north/south  ratio  approaches 
unity,  and  there  is  no  doubt  that  this  east/west  discrepancy  creates 
the  peaking  in  the  mean  square  graph  for  block  size  32.    It  could  be 
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FABRICATORS,  EXIT  GATE  EXCAVATION  AREA, 
PARTIALLY   DISTURBED  AND  UNDISTURBED  SOIL  MATRIX 


Figure  17:    A  distribution  map  of  large  specimens  from  undisturbed  contexts 
in  the  8x8  metre  and  4x4  metre  excavation  units  at  the 
exit  gate.    Note  the  concentration  of  specimens  toward  the 
right  hand  side  of  the  unit. 
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that  the  south  or  southwest  to  north  or  northeast  trending  caused  by 
disturbed  soils  overlies  an  undisturbed,  prehistoric  east/west  dichotomy 
in  artifact  distribution. 

To  close  this  section,  I  will  address  the  smaller  scales  of  pattern- 
ing mentioned  earlier.    I  suspect  that  the  tendency  for  spatial  cluster- 
ing at  the  scale  of  1  x  1  metre  has  particular  reference  to  the  rather 
small  concentrations  of  debitage  which  occur  in  tool  manufacturing  and 
tool  maintenance  contexts  (cf.  Ives  1977).    Naturally,  the  former  situ- 
ation is  apt  to  prevail  at  a  workshop  site.    The  partially  disturbed 
and  undisturbed  results  also  indicate  clustering  at  scales  on  the  order 
of  2  X  4  metres.    If  this  is  an  accurate  reflection,  I  would  not  be 
surprised  if  such  a  scale  could  represent  small  groups  of  two  or  three 
craftsmen  or  one  craftsman  shifting  about  a  locus.    Given  the  inter- 
pretive difficulties  raised  above,  this  is  recognized  as  a  highly 
speculative  conclusion. 
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V.    DESCRIPTION  OF  ARTIFACTS  RECOVERED 

Introduction 

In  1979,  9,898  catalogue  numbers  were  assigned  to  the  artifacts 
collected  during  that  field  season.    These  represent  a  total  of  15,687 
items  comprised  of  13,545  modified  lithic  artifacts,  1,557  fragments 
of  bone,  532  pieces  of  fire  broken  rock,  9  pieces  of  yellow  ochre,  10 
whole  cobbles,  12  whole  pebbles  and  22  historic  or  contemporary  artifacts. 
The  disparity  between  catalogue  numbers  and  total  numbers  stems  from 
counting  the  contents  of  chip  vials  containing  flakes  and  shatter  too 
small  to  catalogue  individually.    Archaeological  Survey  of  Alberta 
operations  at  FjPi-29  have  brought  to  light  13,350  catalogued  artifacts 
(bearing  in  mind  the  distinction  made  above).    Pyszczyk  (n.d.)  reports 
that  some  5,000  artifacts  were  recovered  during  the  1980  field  season, 
so  that  the  collection  from  the  site  is  probably  now  on  the  order  of 
25,000  cultural  items. 

With  respect  to  the  13,541  lithic  items  from  1979,  9,430  of  which 
were  recovered  by  Ives  under  Permit  Number  79-41,  several  trends  re- 
mained apparent.    The  ratio  of  debitage  to  finished  and  unfinished 
tools  as  well  as  fabricators  was  31.5:1.    Once  artifacts  directly 
related  to  the  production  process  -  cores,  bipolar  split  pebbles, 
hammerstones  and  anvils  -  are  removed  from  consideration,  the  ratio 
of  debitage  to  non-fabricators  becomes  59.7:1,  a  figure  which  serves 
to  reinforce  our  notion  of  the  site  as  a  workshop.  Parenthetically, 
I  should  add  that  this  ratio  is  not  so  high  as  I  had  expected  it  to 
be.    Tool  rejects  may  inflate  the  number  of  artifacts  placed  in  the 
non-debitage  category. 

There  is  effectively  no  change  in  our  impression  of  the  raw 
materials  selected  for  use.    Quartzite  derived  from  cobbles  by  far 
predominates,  constituting  79.8%  of  the  total  collection.  Silicified 
wood  is  a  distant  second  at  12.2%.    Chert  is  3.8%  of  the  collection. 
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chalcedony  is  2.1%,  quartz  is  0.5%  and  the  category  "other"  is  1.6%. 
This  latter  category  consisted  primarily  of  silicified  siltstone.  Thus, 
fully  92%  of  the  raw  material  usage  at  the  site  involved  quartzite  or 
sil icif ied  wood. 

All  of  these  raw  materials  are  of  local  origin.    More  exotic 
materials  are  exceedingly  rare.    Two  small  pieces  of  obsidian  have 
been  recovered.    The  results  of  a  source  analysis  are  still  awaited. 
There  is  also  a  large  knife  river  flint  biface  in  the  Sheptycki  col- 
lection.   Some  form  of  extra-local  contact,  quite  possibly  trade, 
accounts  for  these  occurrences. 

Results  of  Excavations  Carried  Out  Under  Project  79-41 

In  the  spring  of  1979,  Pollock  initiated  excavations  on  eleven 
2x2  metre  excavation  units  at  FjPi-29.    This  work  was  carried  out  to 
assess  the  effectiveness  of  a  magnetometer  survey  and  to  compliment 
work  done  in  1978.    In  1978,  Newton  and  Pollock  (n.d.)  reported  that 
the  Strathcona  Science  Park  archaeological  site  seemed  to  be  a  single 
component.  Oxbow  lithic  workshop,  notwithstanding  the  location  of  the 
site  and  the  volume  of  material  being  produced.    The  centre  piece  of 
this  demonstration  was  a  cluster  analysis  of  raw  material  usage  in 
each  of  the  2x2  metre  units  excavated  in  1978.    Because  the  dendro- 
gram produced  showed  considerable  similarity  between  the  units,  it  was 
argued  that  evidence  existed  for  regarding  FjPi-29  as  a  single  compo- 
nent Oxbow  site.    The  cluster  analysis  undertaken  is  hardly  definitive, 
however.    Indeed,  the  dendrogram  is  marked  by  substantial  "chaining" 
between  cluster,  indicative  of  similarity.    More  to  the  point  is  the 
question  of  why  any  other  result  would  have  been  expected.    Fully  92% 
of  the  assemblages  recovered  in  all  of  1979  are  either  petrified  wood 
or  quartzite.    Quartzite  constitutes  nearly  80%  of  the  assemblage. 
As  long  as  quartzite  and  petrified  wood  were  being  quarried  at  FjPi-29, 
and  this  is  a  reasonable  assertion  throughout  the  site's  prehistory. 
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then  we  should  have  every  expectation  that  a  comparison  of  raw  material 
usage  in  excavation  units  would  reveal  a  great  deal  of  similarity. 

The  spring  of  1979  excavations  did  lead  to  the  discovery  that  the 
site  was  raulti -component  in  nature.    A  historic  coal  mining  component 
related  to  turn-of-the-century  activities  was  recognized.    A  single 
ceramic  neck  sherd  with  exterior  cord-marked  impressions  was  suggestive 
of  Late  Prehistoric  Period  occupation  (Figure  30).    W.  Byrne  (personal 
communication)  regarded  this  specimen  as  typical  South  Saskatchewan 
Basin  Complex  pottery,  perhaps  a  late  variant  estimated  to  be  in  use 
from  A.D.  1000  to  the  19th  century.    A  brown  chert  projectile  point 
closely  resembled  Besant  styles  and  suggested  occupation  in  the  time 
range  of  300  B.C.  to  A.D.  700.    Finally,  an  Oxbow  component  from  1978 
continued  to  be  recognized.    The  formal  affinities  of  FjPi-29  projectile 
points  will  be  discussed  in  a  subsequent  section.    It  should  be  noted 
at  this  time  that  the  1978  specimens,  were  far  from  classic  examples  of 
Oxbow  styles. 

Gibson  (n.d.)  has  reported  the  results  of  his  magnetometer  survey, 
and  the  results  of  follow-up  archaeological  work  during  the  1980 
field  season  will  be  reported  on  in  the  future*    H.  Pyszczyk  (personal 
communication)  is  unconvinced  of  the  value  of  this  application.  Over 
the  last  two  years,  anomalies  indicated  by  that  survey  have  turned  up 
largely  negative  results.    It  has  frequently  been  the  case  that  pieces 
of  metal  are  the  source  of  the  anomaly.    This  serves  only  to  heighten 
the  impression  of  overall  disturbance  at  the  site. 

Excavations  carried  out  under  79-41  yielded  4,111  artifacts.  Of 
this  total,  52  items  are  finished  or  unfinished  artifacts  or  fabricators. 
Quartzite  artifacts  make  up  57.7%  of  these  specimens,  which  included 
9  bi faces,  6  biface  fragments,  1  uniface,  1  uniface  fragment,  1  edge 
modified  flake,  8  split  pebbles  (5  of  these  were  chert),  9  cores, 
3  hammers tones,  3  projectile  points,  5  scrapers  and  2  biface  preforms. 
The  4,059  items  of  debitage  were  inade  up  of  3,097  (76.3%)  quartzite 
items,  4  (0.1%)  chalcedony  items,  121  (3.0%)  chert  items,  740  (18.2%) 
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silicified  wood  items,  13  (0.3%)  quartz  and  84  (2.1%)  "other"  items. 
Debitage  was  categorized  as  3,619  (89.2%)  flakes,  152  (3.7%)  cortex 
flakes,  17  (0.4%)  partial  cortex  flakes,  152  (3.7%)  shatter,  33  (0.8%) 
spalls,  8  (0.2%)  split  cobbles,  77  (1.9%)  split  pebbles  and  1  un- 
modified cobble  (see  Plates  6,  7  and  8). 

Finished  Artifacts  and  Fabricators  From  Fall  1979  Excavation 

Work  conducted  by  Ives  under  Permit  Number  79-109,  resulted  in  the 
recovery  of  370  finished  artifacts,  partially  finished  artifacts,  frag- 
ments there-of  and  fabricators.    This  data  is  summarized  in  Table  2. 
Because  of  severe  constraints  on  time  and  facilities,  it  is  possible 
here  to  provide  direct  commentary  and  metrics  on  only  projectile  points 
plus  330  artifacts  recovered  during  the  exit  gate  excavation. 

Small  Bi faces: 

Two  complete  small  bi faces  and  eleven  small  biface  fragments  were 
recovered  under  Permit  Number  79-109.    Eight  of  these  are  fashioned 
from  quartzite;  one  is  of  chert  and  two  are  of  silicified  siltstone. 
Three  small  bi faces  were  recovered  under  79-41.    Two  are  fragments  of 
quartzite  specimens  while  one  is  of  chert  and  is  complete.    With  one 
exception,  these  are  regarded  as  projectile  points.    Transverse  fracture 
of  the  blade  above  the  haft  element  is  the  most  frequent  form  of  break- 
age and  this  occurs  in  seven  cases.    A  series  of  attributes  are  recorded 
in  Table  3. 

Fj Pi -29: 4220:    This  is  an  unfinished  quartzite  specimen  made  on  a  flake 
still  bearing  cortex  on  its  dorsal  surface.    Flaking  has  principally 
taken  the  form  of  edge  retouch,  and  is  entirely  unifacial  (dorsal  surface 
as  well).    The  blade  of  the  specimen  is  all  that  remains,  with  an  ap- 
parent transverse  fracture  ab-ove  the  area  in  which  a  haft  element  might 
have  occurred.    Retouching  had  created  symmetrical  excurvate  edges  and 
a  sharp  point  (not  figured). 
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Fj Pi -29: 4289:    A  small,  complete  brown  chert  projectile  point.  This 
specimen  is  rather  squat  and  exhibits  U-shaped  side  notching.  There 
is  a  distinct  tendency  for  the  shoulders  to  be  barbed,  while  the  base 
is  slightly  convex.    Both  left  and  right  lateral  edges  are  essentially 
straight;  the  tip  of  this  point  is  somewhat  blunt  (see  Figure  34c). 

Fj Pi -29: 5860:    The  distal  portion  of  a  finely  made  grey  quartzite  point. 
All  traces  of  the  haft  element  are  missing,  and  the  specimen  could  come 
from  a  number  of  time  periods.    This  item  is  comparatively  long  and 
narrow,  with  excurvate  edges  and  a  sharp  tip  (see  Figure  34d). 

Fj Pi -29: 6280:    The  basal  portion  of  a  pink  quartzite  small  biface.  This 
specimen  is  effectively  stemmed,  with  in-sloping  shoulders  which  make 
a  gradual  transition  to  the  small  portion  of  the  blade,  still  intact. 
Two  larger  flakes  have  thinned  the  stem,  the  left  lateral  edge  of  which 
is  also  broken  (see  Figure  35g). 

Fj Pi -29: 6282:    The  basal  portion  of  a  pink  and  grey  small  biface.  Like 
the  specimen  above,  this  has  fractured  transversely  across  the  blade. 
This  specimen  tends  to  be  slightly  corner-removed.    The  base  is  basic- 
ally straight  and  exhibits  heavy  grinding.    Blade  edges  appear  to  have 
been  excurvate  (see  Figure  35f). 

Fj Pi -29: 6283:    Figured  in  Figure  35e  is  another  incomplete  specimen  of 
pink  chert.    Again,  there  is  a  fracture  across  the  blade.    While  dis- 
tinctly similar  to  the  specimen  just  discussed,  6283  tends  more  toward 
a  corner-removed  type  of  notching.    The  base  is  heavily  ground  and 
thinned. 

Fj Pi -29: 6284:    This  is  a  complete  pink  and  grey  quartzite  projectile 
point.    There  is  a  very  slight  asymmetry,  with  the  left  lateral  edge 
being  perceptibly  more  excurvate  than  the  right  edge.    The  base  is 
marked  by  fairly  broad,  U-shaped  notches.    The  tip  comes  to  a  fine  point. 
While  somewhat  different,  this  specimen  is  not  far  removed  from  the 
last  two  items  discussed  in  Figure  35e. 
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FjPi-29:6285:    This  item  closely  matches  FjPi-29:2682  and  6283.  It 
was  made  on  a  fairly  thick  piece  of  quartzite  and  tends  also  to  be 
corner-removed.    The  base  is  convex  and  severely  ground.    The  left  and 
right  lateral  edges  would  appear  to  have  been  excurvate,  although  this 
specimen  also  has  a  transverse  fracture  (see  Figure  35d). 

Fj Pi -29: 6286:    A  particularly  thin  and  finely  flaked  grey  quartzite 
small  biface  which  seems  to  have  been  broken  in  the  final  phases  of 
manufacture.    The  distal  tip  is  missing.    The  edges  and  base  of  this 
specimen  remain  sharp  and  are  unmodified.    There  is  a  basal  concavity 
and  the  left  lateral  edge  has  a  broad  U-shaped  notch.    There  is  no 
notch  on  the  right  edge.    The  left  "ear"  of  this  item  retains  a  granular 
area  which  is  either  cortex  or  an  inclusion  of  impurity  (see  Figure  35h). 

Fj Pi -29: 6287:    Figured  in  Figure  35k,  this  item  is  somewhat  unusual. 
In  outline,  it  appears  to  be  a  projectile  point.    The  base  consists  of 
a  shouldered  stem,  the  stem  itself  showing  a  slight  concavity.  The 
lateral  edges  are  more  or  less  straight.    The  distal  end  is  irregular 
and  may  have  been  fractured  since  the  tip  is  distinctly  assymmetric  to- 
ward the  left.    In  fact,  this  portion  of  the  specimen  has  been  uni- 
facially  retouched  to  create  a  bevelled  working  surface  with  an  edge 
of  40  -  45  degrees.    The  distal  edge  of  this  surface  does  appear  to  have 
traces  of  use  wear.    The  specimen  consists  of  grey  quartzite  with  a 
white  granular  impurity. 

Fj Pi -20: 6288:    The  base  of  a  small  biface  with  a  distinct  basal  indenta- 
tion (U-shaped).    The  raw  material  appears  to  be  silicified  siltstone. 
The  right  lateral  edge  (to  the  left  in  Figure  35i)  is  excurvate  from 
a  slight  shoulder,  while  the  left  lateral  edge  may  have  been  straight. 

Fj Pi -29: 6289:    A  biface  similar  to  that  described  above,  lacking  the 
distal  portion.    Shown  in  Figure  35 j,  it  is  fashioned  from  a  pink  quart- 
zite.   Ever  so  slightly  shouldered,  this  specimen  is  indistictly  ground 
at  best  and  stands  in  contrast  to  6288  in  that  regard.    There  is  fine 
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flaking  with  slight  assymmetry  toward  the  left  lateral  edge.  The 
basal  indentation  is  not  so  pronounced. 

Fj Pi 29: 10454:    The  midsection  of  the  blade  of  a  small  biface  made  of 
silicified  siltstone  (see  Figure  35c). 

Fj Pi -29: 15222:    A  portion  of  the  base  of  a  small  quartzite  biface  no 
doubt  resembling  specimens  such  as  6283.    Grinding  and  basal  thinning 
is  evident  on  this  small  fragment  (Figure  35b). 

Fj Pi 29: 751 5:  Possibly  the  base  of  a  Middle  Prehistoric  style  projectile 
point.  The  specimen  is  made  of  mudstone  and  shows  dorsal  flaking.  This 
assignation  is  highly  speculative  (Figure  35a). 

One  case  of  transverse  fracture  appears  definitely  attributable 
to  breakage  during  manufacture  (FjPi-29:6286) .    FjPi-29:2680  seems  to 
have  been  broken  by  force  applied  on  the  dorsal  face,  an  impact  which 
created  a  distinct  cone.    The  remaining  specimens  could  quite  easily 
have  been  broken  through  use,  although  it  is  difficult  to  rule  out  all 
possibility  of  breakage  during  manufacture, 

Newton  and  Pollock  (n.d.:27)  based  their  assessment  of  FjPi-29 
as  an  Oxbow  component  on  the  formal  affinities  of  three  specimens 
(FjPi-29:2452,  3127  and  3240)  with  projectile  points  from  the  Harder 
Site  in  Saskatchewan  (Dyck  1976)  (see  Figure  34a,  b,  c).    They  do  remark 
that  the  specimens  are  by  no  means  "classic"  Oxbow,  and  this  is  certainly 
so.    Fj Pi -29: 2452  is  particularly  crude,  and  while  it  does  resemble  a 
Harder  Site  specimen,  there  is  little  else  to  go  on.    Both  FjPi -29:31 27 
and  3240  appear  to  me  to  be  quite  typical  of  McKean  Complex  projectiles. 
The  latter  compares  favourably  with  the  Duncan  form,  while  the  former  is 
reminiscent  of  Hanna  specimens  (cf.  Wheeler  1954;  Brumley  1975:163). 
Fj Pi -29: 2452  could  equally  well  be  seen  to  fall  into  this  range  of 
variation. 

The  1979  excavations  produced  three  distinct  groups  of  projectile 
points.    Best  represented  were  examples  of  different  McKean  varieties. 
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In  spite  of  slight  shouldering  normally  associated  with  Duncan  forms, 
both  Fj Pi -29: 6288  and  6289  bear  remarkable  similarity  to  McKean  Lanceo- 
late varieties.    And  despite  its  ultimate  function  as  an  endscraper, 
Fj Pi -29: 6287  is  crude  but  definitely  Duncan  in  its  overtones.    I  would 
also  be  prepared  to  argue  that  the  base  of  Fj Pi -29: 6280  is  Hanna-like 
(see  Brumley  1975:163). 

A  second  distinct  group  is  comprised  by  FjPi-29 :6282,  6283,  6284 
and  6285.    All  of  these  specimens  can  be  seen  to  fall  into  the  range  of 
formal  variability  typical  of  Besant  (e.g.  Reeves  1970:163;  Quigg  1974: 
71;  W.  Byrne, personal  communication).    The  size  range,  thinning  and  heavy 
grinding  of  the  base,  and  variable  style  of  notching  all  suggest  this 
type.    Two  other  specimens  should  be  mentioned  in  this  regard.  FjPi-29: 
4289  is  also  distinctly  Besant-like.    This  is  tempered  by  the  somewhat 
barbed  shoulders  which  might  be  taken  to  be  similar  to  some  Pelican 
Lake  specimens  (Reeves  1970:163,  Plate  22:21).    However,  both  this  and 
Pollock's  1978  specimen,  FjPi-29:610  (Plate  9f),  are  best  ascribed  to 
Besant  workmanship. 

Finally,  FjPi-29:6286  appears  to  be  the  first  excavated  evidence 
for  an  Oxbow  occupation  of  the  site.    Though  clearly  unfinished,  the 
single,  ear-like  projection  created  by  side-notching  and  a  basal  con- 
cavity is  reminiscent  of  the  hallmark  of  this  style  of  projectile.  I 
will  not  broach,  here,  issues  occasionally  raised  concerning  the  formal 
typological  and  prehistoric  relationships  suggested  between  McKean 
and  Oxbow  forms  and  complexes. 

These  remarks  can  be  supplemented  most  effectively  by  specimens 
from  the  Sheptycki  and  Devlin  amateur  collections  recently  acquired 
for  analysis  by  the  Archaeological  Survey  of  Alberta.    McKean  Complex 
forms  predominate,  but  also  present  are  two  classic  Oxbow  specimens,  Be- 
sant projectiles  and  Late  Plains  triangular  projectiles.  Pyszczyk 
excavated  an  unusual  small  specimen  this  summer  which  might  be  regarded 
as  Pelican  Lake  (personal  observation). 
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In  terms  of  distribution,  Fj Pi -29: 6286  comes  from  Unit  C  on  the 
Picnic  Pavillion  Bicycle  Path,  while  Fj Pi -29: 6285  came  from  the  labora- 
tory/display building  area  excavation.    Seven  other  small  bifaces  of 
diagnostic  significance  came  from  the  8x8  and  4x4  metre  units. 
FjPi-29:6280,  6282  and  6284  came  from  disturbed  contexts  within  the 
4x4.    FjPi-29:6287  occurred  in  the  same  area  in  partially  disturbed 
soils  and  Fj Pi -29: 6288  came  from  an  undisturbed  context  in  the  4x4. 
Fj Pi -29: 6283  and  6289  were  found  in  the  southeast  quadrant  of  the  8x8, 
the  former  in  disturbed  context,  the  latter  apparently  undisturbed. 
The  distribution  through  different  levels  tends  to  obscure  any  spatial 
patterning  which  might  be  present.    I  do  draw  the  reader's  attention 
to  the  tendency  for  McKean  Complex  materials  in  the  8x8  and  4x4 
to  occur  in  deeper  levels  and  partially  or  undisturbed  contexts,  while 
Besant  forms  occur  in  surface  and  disturbed  levels.    Two  principal 
periods  of  usage  could  be  postulated  for  this  area  of  the  site,  although 
this  course  is  fraught  with  difficulties  created  by  disturbance. 

Bifaces  and  Biface  Fragments: 

Remarks  made  here  are  limited  because  an  analysis  of  all  the  bi- 
faces recovered  by  excavation  from  FjPi-29  will  be  supplemented  by 
specimens  from  an  amateur's  collection  and  will  be  given  more  detailed 
analysis  in  the  near  future.    Twelve  complete  bifaces  were  recovered 
in  the  exit  gate  area  and  metrics  are  reported  in  Table  4.  Sample 
specimens  appear  in  Figures  36,  37  and  38.    All  twelve  complete  speci- 
mens were  of  quartzite.    Note  that  these  specimens  are  on  the  average 
slightly  smaller  than  those  reported  by  Newton  and  Pollock  (cf.  n.d.:37). 
A  total  of  38  biface  fragments  were  also  recovered.    Of  these,  one 
was  of  quartz,  one  was  of  "other",  and  39  were  of  quartzite.  Included 
among  these  was  the  basal  half  of  a  grey  quartzite  hafted  biface 
figured  in  Figure  35m. 

In  the  forthcoming  analysis,  the  size  range  and  surface  morphology 
of  bifaces;  will  be  regarded  as  an  important  source  of  data  relevant  to 
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debitage  analysis.    Most  bifaces  are  rejects,  blanks  or  preforms, 
although  two  of  the  complete  specimens  are  asymmetric,  finely  retouched 
and  seem  used  (FjPi-29:6292,  6299).    FjPi-29:6292  is  shown  in  Figure  33 
while  FjPi-29:6299  is  shown  in  Figure  37.    Figure  38  is  of  FjPi-29:8197. 
Bifacial ly  shaped,  this  specimen  is  an  elongate  trapezoid  in  form.  The 
edges  are  laterally  ground,  with  one  end  showing  pronounced  step  flak- 
ing to  the  right  in  Figure  38.    This  specimen  seems  to  be  an  adze 
(F.  Bordes,  personal  communication).    In  spite  of  these  latter  specimens, 
there  must  have  been  highly  selective  pressures  placed  on  the  bifaces 
created,  and  it  is  recognized  that  expediently  treated  debitage  is  more 
apt  to  reveal  the  nature  of  the  artifacts  actually  produced  and  used. 

Unifaces: 

For  the  purpose  of  this  analysis,  unifaces  were  given  the  provi- 
sional definition  of  those  specimens  exhibiting  one  or  more  margins 
where  a  bevelled  edge  had  been  created  by  both  primary  and  marginal 
retouch.    As  such,  this  category  includes  specimens  commonly  referred 
to  as  endscrapers  and  sidescrapers,  as  well  as  large  unifacial  flake 
and  spall  tools.    There  were  20  complete  unifaces  and  10  fragments. 
Twenty-four  (80%)  of  these  were  quartzite,  while  2  were  of  chalcedony 
and  4  were  of  chert.    Four  edge  morphologies  were  manifest:  straight, 
convex,  straight/convex  and  concave/convex.    Fourteen  specimens  were 
convex,  3  were  straight,  11  were  straight/ convex  and  1  was  concave/ 
convex  (N=29).    The  mean  edge  angle,  calculated  from  means  of  the  range 
measured  for  each  specimen  (N=28)  approached  60  degrees. 

Metric  attributes  for  the  complete  unifaces  are  presented  in  Table 
5,  and  sample  specimens  are  shown  in  Figures  39  and  40.    There  are 
essentially  three  morphological  classes  of  unifaces  present,  end- 
scrapers (7),  sidescrapers  (3)  and  unifaces  on  spalls  (10).  Mean 
values  are  presented  separately.    Sorae  of  the  small  chert  endscrapers 
were  evidently  fashioned  from  small  (in  fact,  tiny)  split  chert  pebbles. 
Unifacial  tools  are  fairly  well  represented  in  this  area  of  the  site, 
although  they  are  comparatively  rare  forms  at  FjPi-29. 
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TABLE  4 


MEAN  VALUES  FOR  COMPLETE  BIFACES,  EXIT  GATE, 
FjPi-29 


Mean  Length  Mean  Width  Mean  Thickness  Mean  Weight 


86.5  mm  60.6  mm  22.7  mm  156  gm, 


Length  Range  =  39.0  -  114.8  mm 
N=12 


TABLE  5 

MEAN  VALUES  OF  ATTRIBUTES  FOR  COMPLETE  UNIFACES, 
EXIT  GATE,  FjPi-29 


Mean  Length  Mean  Width  Mean  Thickness  Mean  Weight 

Endscrapers:        22.2  mm  U.Orara  6.0mra  2.3  gm 

Sidecrapers:        30.5  mm  20.7  mm  6.0  ram  3.7  gm 

Large  Spalls:       81.3  ram  48.0  mm  17.6  mm  87.5  gm 
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Edge  Modified  Flakes: 

This  category  yielded  the  greatest  number  of  non-fabricator  finished 
artifacts,  constituting  26.1%  (N=86)  of  the  exit  gate  sample.  Edge 
morphology  was  divided  into  the  following  categories:  irregular, 
straight,  convex,  concave,  straight/convex,  straight/concave  and  straight/ 
concave/convex  (three  working  surfaces  with  different  configurations 
on  a  single  flake).    There  was  1  (1.2%)  irregular  edge,  36  (42.9%) 
straight  edges,  33  (39.3%)  convex  edges,  6  (7.1%)  concave  edges,  6 
(7.1%)  straight/convex  edges,  1  (1.2%)  straight/concave  edges  and  1  (1.2%) 
straight/convex/concave  edge. 

Not  all  specimens  allowed  accurate  edge  angle  determinations.  Of 
those  that  did,  a  significant  range  of  variation  was  invariably  present 
on  individual  flakes  (as  much  as  25  degrees).    In  only  two  cases  did 
edge  angle  measurements  dip  below  45  degrees,  with  several  near  vert- 
ical angles  being  recorded.    I  would  anticipate  that  a  mean  value  for 
this  sample  would  be  on  the  order  of  60  degrees.    Other  mean  dimensional 
values  are  presented  in  Table  6. 


TABLE  6 

MEAN  VALUES  OF  ATTRIBUTES  FOR  EDGE  MODIFIED 
FLAKES,  EXIT  GATE,  FjPi-29 

Mean  Length        Mean  Width        Mean  Thickness        Mean  Weight 

43.9mm  31.7mm  10.6  mm  41.4  gm 

Length  Range  =  15.2  -  161.0  ram 
N=84 
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Straight  or  convex  edges  were  clearly  favoured,  although  the  implica- 
tion of  this  is  less  than  clear.    Evidently  spokeshave-1 ike  concavities 
were  not  the  desired  form.    The  presence  of  a  considerable  number  of 
edge  modified  flakes  does  indicate  that  expedient  tasks  not  directly 
related  to  lithic  manufacture  were  also  being  carried  out.  These 
could  very  well  be  related  to  associated  activities  such  as  hafting 
newly  manufactured  specimens.    At  the  same  time,  they  could  be  the 
residue  of  more  diverse  activities  from  domestic  occupation.  Of 
course,  edge  modified  flakes  could  also  have  been  a  manufacturing 
objective.    However,  21  (24%)  specimens  had  macroscopic  traces  of  use 
wear,  a  fact  more  in  line  with  the  points  made  above. 

Cores  and  Core  Fragments: 

A  total  of  48  cores  and  core  fragments  were  discovered  during  the 
fall  of  1979  in  the  exit  gate  area.    Quartzite  clearly  predominates  in 
raw  materials,  encompassing  43  (89.6%)  of  the  specimens.    There  was 
one  chert,  two  silicified  wood  and  one  "other"  core.    The  cores  included 
extremely  large  cobble  fragments  such  as  FjPi-29:11286,  which  weighed 
1,629.6  grams  and  had  dimensions  of  219.0  x  127.0  x  58.8  millimetres. 
Cores  and  core  fragments  the  size  of  split  pebbles  were  more  common, 
however.    Some  specimens  tended  to  be  discoidal  in  form.    Most  were 
large  slabs  driven  from  cobbles,  or  more  amorphous  and  angular  cobble 
fragments  from  which  flakes  had  been  driven.    This  latter  category 
was  quite  common  and  suggest  that  more  than  one  pathway  of  cobble 
reduction  created  the  debitage  present  at  the  site.    Sample  specimens 
of  cores  are  presented  in  Figures  41  and  42. 

Bipolar  Pebble  Cores: 

Mean  values  for  the  bipolar  pebble  cores  are  presented  in  Table 
7.    Of  the  84  specimens  in  the  sample,  19  are  of  quartzite,  5  are  of 
chalcedony,  48  are  of  chert  (largely  black),  3  are  of  silicified  wood, 
2  are  of  quartz  and  7  are  of  "other"  materials.    Chert  pebbles  have  a 
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disproportionate  representation  in  this  sample  (57.1%)  in  as  much  as 
chert  constitutes  only  3.8%  of  the  total  1979  collections.    Not  con- 
sidering the  category  split  pebbles,  some  7.8%  of  the  finished  artifact 
and  fabricator  assemblage  consists  of  chert.    The  slight  over-represent- 
ation quite  likely  stems  from  the  use  of  bipolar  split  pebbles  which 
are  largely  non-quartzi te.    This  minor  component  of  the  assemblage 
appears  to  be  the  only  other  significant  source  of  raw  materials.  The 
majority  of  pebbles  in  this  collection  strike  me  as  discards  of  fairly 
clean  breaks  --  there  is  little  in  the  way  of  morphology  which  suggests 
use  as  wedges.    A  selected  sample  of  split  pebbles  appears  in  Figure  43. 

TABLE  7 

MEAN  VALUES  OF  BIPOLAR  PEBBLE  ATTRIBUTES, 
EXIT  GATE,  FjPi-29 

Mean  Length         Mean  Width         Mean  Thickness         Mean  Weight 

35.8  mm  24.7  mm  13.1  mm  16.9  gm 

Length  Range  =  10.5  -  72.0  ram 
N=84 


Hammerstones: 

Hamraerstones  exhibited  pitting  and  pecking  on  the  surface  of  their 
extremities.    Nine  examples  were  recovered  in  the  exit  gate  area.  These 
were  all  quartzite.    Mean  values  are  presented  in  Table  8.    A  fair  size 
range  is  present,  although  these  specimens:  are  distinctly  smaller  than 
those  reported  upon  by  Pollock  and  Newton  (n.d. : 63-64 ) .    As  the  mean 
dimensions  suggest,  there  is  a  tendency  for  these  specimens  to  be  ovoid 
or  cylindrical  in  form.    A  selected  sample  of  hammerstones  appears  in 
Figure  44. 
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TABLE  8 

MEAN  VALUES  OF  HAMMERSTONE  ATTRIBUTES, 
EXIT  GATE,  FjPi-29 

Mean  Length  Mean  Width  Mean  Thickness  Mean  Weight 

68.9  mm  52.4  mm  48.2  mm  170.0  gm 

Length  Range  =  47.5  -  85.9  ram 
Weight  Range  =  57.6  -  421.1  gm 


Anvils: 

A  total  of  16  anvils  were  recovered.    Anvils  exhibited  pitting  or 
crushing  on  one  or  more  surfaces  which  presented  a  suitable  platform 
on  which  cores  could  be  rested.    Twelve  of  these  specimens  were  quart- 
zite  and  two  were  granitic.    Six  complete  specimens  were  examined  for 
the  measurements  presented  in  Table  9.    Representative  anvils  are  figured 
in  Figures  45  and  46.    The  possibility  should  not  be  ruled  out  that 
items  classed  as  anvils  were  also  hammerstones.    As  has  been  suggested 
elsewhere  (Losey  1971),  there  is  some  likelihood  that  quartzite  hammer- 
stones  and  anvils  were  cannibalized  upon  breakage.    A  number  of  cortex 
flakes  suggest  this  outcome  by  virtue  of  signs  of  surface  pitting. 

TABLE  9 

MEAN  VALUES  OF  ATTRIBUTES  FOR  ANVILS, 
EXIT  GATE,  FjPi-29 

Mean  Length  Mean  Width  Mean  Thickness  Mean  Weight 


190.5  mm  90.9  ram  69.1  mm  1222.1  gm 

N=6 
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Unusual  Specimens: 

A  few  specimens  in  the  collection  are  not  suited  to  ordinary  func- 
tional or  morphological  terras.    Specimen  FjPi-29:6548  has  been  bifacial ly 
chipped  (Figure  47).    Although  fragmentary,  a  broad  side-notching  is 
visible  along  the  complete  lateral  edge.    This  is  a  large  specimen 
(160.0  mm  to  67.8  mm  x  33.6  mm)  which  was  no  doubt  a  figure  eight 
shape  in  outline.    A  complete  specimen  of  this  sort  is  present  in  the 
Sheptycki  collection.    While  this  item  might  be  regarded  as  a  maul, 
wear  on  one  distal  surface  suggests  it  might  have  functioned  as  a 
quarrying  implement.    A  small  number  of  flakes  from  the  site  exhibited 
extensive  dorsal  wear,  a  phenomenon  less  easily  accounted  for. 

Historic  Artifacts: 

Pollock's  19.79  excavations  resulted  in  the  recovery  of  three  pieces 
of  metal.    These  included  two  rusted  pails  and  one  metal  fragment. 
Nineteen  historic  items  were  recovered  by  Ives.    Among  these  were  six 
pieces  of  metal  (tin  cans,  bottle  caps  and  wire),  one  piece  of  brick, 
two  .22  calibre  shell  casings,  one  nail,  one  fragment  of  painted  wood, 
four  plastic  items,  three  glass  bottles  and  one  coin. 

The  last  specimen  is  perhaps  the  most  interesting.    It  is  a  ten- 
cent  piece  issued  in  1901  for  the  Straits  Settlements.    This  was  the 
last  year  of  Victoria's  reign  and  2.7  million  of  these  coins  were 
minted.    Consisting  of  80%  silver,  this  coin  would  be  valued  at  roughly 
$1.75  if  it  were  in  mint  condition.    I  cannot  locate  a  mint  mark  on 
this  specimen,  although  it  almost  certainly  would  have  been  minted  in 
Bombay  or  England.    The  Straits  Settlements  were  a  crown  colony  on 
the  Malay  Peninsula  and  were  formed  in  1826  when  the  territories  of 
Singapore,  Penang  and  Molucca  were  combined  (Maurice  Doll,  personal 
communication;  Krause  and  Mi  shier  1977:1012-1014).    Precisely  how  the 
coin  came  to  be  on  the  site  is  somewhat  of  a  mystery.    It  was  excavated 
from  disturbed  matrix  in  the  exit  gate  area. 
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The  glass  bottles,  collected  from  a  foot  path  in  the  valley  below 
the  site,  involved  two  liquor  bottles  and  a  patented  medicine  bottle. 
The  latter  is  made  from  clear  glass  and  is  of  three  piece  mold  manu- 
facture.   A  flat  basal  portion  forms  the  bottom  of  the  mold.  The 
embossments  on  the  lateral  sides  of  the  bottle  advertise  Cha.  W. 
Fletcher's  Castoria.    This  type  of  manufacture,  a  Ricket  mold,  can  be 
assigned  a  post-1880  date  of  manufacture.  One  of  the' other  two  specimens 
is  a  green  wine  bottle,  with  heavy  bluish  white  patina.    It  has  an 
applied  finish  and  the  kick-up  base  of  a  "French  Wine"  or  champagne 
stye  bottle.    Since  horizontal  turn  marks  are  present  on  the  finish, 
a  post- 1880  manufacture  date  is  suggested.    Finally,  the  last  specimen 
is  a  clear  glass  bottle  with  maganese  oj&ide  tint.    This  flask  has  an 
applied  finish  and  two  molded  portions  form  the  body  of  the  bottle. 
The  bottom  of  the  bottle  is  flat,  although  the  base  varies  in  thickness. 
A  turn-of-the-century  date  is  reasonable  in  this  case  also  (K.  Hardie, 
personal  communication). 

In  general  terms,  we  can  specify  that  historic  artifacts  such  as 
those  just  discussed  are  most  likely  associated  with  turn-of-the- 
century  coal  mining  operations  in  the  Strathcona  area.    More  recent 
articles  relate  to  sanitary  landfill  operations. 

Summary  of  Finished  Artifacts  and  Fabricators 

This  review  of  finished  artifacts  and  fabricators  suggests  several 
salient  points.    It  is  absolutely  clear  that  this  site  has  been  occupied 
during  both  the  Middle  and  Late  Prehistoric  periods.    While  Oxbow 
projectiles  are  present,  the  McKean  Complex  forms  are  most  numerous. 
Besant  is  the  best  other  represented  atyle,  but  ceramics  and  Late 
Plains  points  indicate  even  more  recent  occupation.    Numerous  transverse 
fractures  of  projectile  points  raise  the  possibility  of  breakage 
during  use.    Acknowledging  the  severe  disturbance  in  the  exit  gate 
area,  it  is  still  possible  that  concentrations  of  small  bi faces 
result  from  loci  at  which  discard  and  rehafting  took  place. 
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The  fairly  high  number  of  edge  modified  flakes,  a  significant 
portion  of  which  have  been  used,  may  point  to  wood  and  bone  modific- 
ation associated  with  lithic  manufacture.    Recall  also  the  presence  of 
an  adze.    The  comparatively  few  scrapers,  especially  the  small  chert 
endscrapers,  may  have  been  one  class  of  tool  being  fashioned  for  similar 
purposes. 

The  presence  of  split  pebbles  and  other  kinds  of  cores  highlights 
the  need  to  recognize  that  debitage  was  created  in  several  ways.  Dis- 
carded bi faces  are  an  important  source  of  data  concerning  the  specific 
process  of  bifacial  reduction.  However,  a  strong  selection  gradient 
out  of  the  site  for  all  forms  of  blanks,  preforms  and  finished  bi faces 
is  anticipated.  Because  of  its  expedient  nature,  debitage  is  regarded 
as  the  best  record  of  the  reduction  sequence. 

Debitage  Sample 
Methods: 

To  consider  the  entire  debitage  collection  would  of  course  have 
been  a  gargantuan  task.    The  most  obvious  solution  to  this  dilemma  was 
to  sample  the  collection.    The  set-up  of  the  original  cataloguing  sys- 
tem made  enumeration  of  each  specimen  for  sampling  a  time-consuming 
venture  as  well.    For  this  reason,  I  opted  to  take  a  randomly  selected 
sample  of  excavation  units  from  the  8x8  metre  and  4x4  metre  units. 
The  distribution  of  these  units  is  presented  in  Figure  18.  The 
units  are  listed  in  Table  10.    A  total  of  16  units  were  selected  from 
the  8x8  metre  block,  while  4  units  were  selected  from  the  4x4 
metre  bTock.    Selections  were  made  separately  for  each  of  the  two  blocks. 

The  random  selection  of  units  (as  opposed  to  individual  artifacts) 
did  facilitate  sampling  over  the  complete  spatial  distribution  of  arti- 
facts..   In  fact,  the  25%  sample  of  spatially  organized  units  realized 
a  22.1%  sample  of  the  total  number  of  debitage  items  in  the  8x8  and 
4x4.    The  sample  group  consists  of  1,817  items  from  a  total  of 
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7,906  debitage  items.  It  is  comprised  of  421  platformed  flakes,  57 
spalls  and  1,339  pieces  of  shatter. 


TABLE  10 

RANDOMLY  SELECTED  UNITS  FOR  THE 
DEBITAGE  SAMPLE,  FjPi-29 


17.0/17.0 

18.0/17.0 

19.0/17.5 

20.0/18.0 

17.5/15.0 

18.5/14.5 

19.5/15.5 

15.5/19.0 

17.5/16.0 

18.5/15.5 

20.0/15.0 

16.0/18.5 

17.5/18.0 

18.5/18.0 

20.0/17.0 

16.0/19.5 

18.0/16.5 

19.0/16.0 

20.0/17.5 

16.5/20.0 

The  three  debitage  categories  are  defined  as  follows.    Spalls  fell 
into  an  arbitrary  size  range  of  greater  than  50  millimetres  and  the 
dorsal  surface  bore  some  cortex.*    Spalls  were  exclusively  quartzite. 
Platformed  flakes  are  specimens  which  have  complete  striking  platforms 
and  are  distal ly  complete.    It  is  recognized  that  some  broken  specimens 
are  difficult  to  distinguish  from  flakes  which  have  a  step  termination. 
Shatter  included  all  other  debitage  lacking  these  diagnostic  features. 

Shatter  was  then  classed  into  one  of  two  categories:    those  items 
without  cortex  and  those  items  with  cortex.    Both  spalls  and  flakes  were 
subjected  to  a  series  of  metric  measurements  and  non-metric  determina- 
tions.   The  metric  attributes  recorded  were  flake  length,  flake  width, 
bulbar  thickness,  maximum  flake  thickness,  platform  width,  platform 
thickness  and  platform  angle.    Flake  length  was  the  maximum  dimension 
between  the  platform  edge  (normally  the  platform/dorsal  surface  juncture) 
and  the  distal  end,  at  right  angles  to  the  platform.    Flake  width 

*    This  is  an  artifical  size  distinction  which  will  be  abandoned  in 
future  work. 
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20.0/14.0 


20.0/18.0 


8x8  metre  and  4x4  metre 
units 


16.0/14.0 


17.0/20.0 


5.0/18.0 


15.0/20.0 


RANDOMLY   SELECTED  UNITS  FOR  DEBITAGE  ANALYSIS 


Figure  18:    Units  selected  from  a  table  of  random  digits  for  debitage 
analysis.    All  complete  flakes  and  specimens  of  shatter 
from  each  unit  selected  were  used  in  the  analysis. 
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consisted  of  the  maxiniun]  dimension  between  two  parallel  lines  touching 
the  lateral  extremes  of  the  flake  at  right  angles  to  the  flake  length. 
Bulbar  thickness  was  the  ma:ximum  dimension  through  the  flake  at  the 
thickest  point  of  the  bulb  at  right  angles  to  the  flake  length  and  width 
dimensions.    If  the  bulb  was  diffuse,  this  measurement  was  taken  with- 
in one  third  of  the  distance  from  the  striking  platform.    The  maximum 
thickness  of  the  flake  consisted  of  the  maximum  dimension  through  the 
flake  at  the  thickest  point  below  the  bulb,  again  measured  at  night 
angles  to  the  flake  width  and  flake  length.    If  the  bulb  was  diffuse, 
this  measurement  was  taken  within  one  third  of  the  distance  from  the 
distal  end  of  the  flake.    For  the  striking  platform  attributes,  width 
involved  the  maximum  dimension  measured  between  the  right  and  left 
lateral  edge  intersections  with  the  platform.    Platform  thickness 
was  regarded  as  the  maximum  dorso-ventral  distance  of  the  platform, 
taken  perpendicular  to  the  platform  width  as  defined  above.  Finally, 
platform  angle  was  that  angle  formed  between  the  platform  and  the 
proximal  portion  of  the  ventral  surface  of  the  flake.    Where  there 
was  pronounced  dorso-ventral  curvature,  the  second  axis  consisted  of  a 
line  passing  through  the  ventral  face  of  the  flake. 

There  were  four  major  non-metric  attribute  categories.    For  the 
striking  platform  category,  three  features  were  considered.  These 
were  platform  type,  platform  shape  and  attributes  associated  with  the 
platform.    This  latter  group  included  lipping  and  platform  modification 
(such  as  grinding).    Basic  geometric  shapes  were  used  for  describing 
the  platform,  including  circular,  el  1 ipsoidal ,  quadrilateral,  triangular 
and  other.    The  platform  types  were  cortex,  plain  (formed  by  a  single 
flake),  bifacial  thinning  (only  those  platforms  with  two  or  more  distinct 
facets),  cleavage  plane  and  other.    The  second  major  category  was  that 
of  dorsal  morphology.    Four  attribute  states  were  recognized.  These 
were  100%  cortex,  50%  to  99%  cortex,  1%  to  50%  cortex  and  no  cortex. 
The  third  major  category  was  longitudinal  section,  in  which  the  attributes 
were  straight,  concave,  convex  and  irregular.    In  a  concave  longitudinal 
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section,  the  long  axis  of  the  flake  wh£n  viewed  from  the  side  was  concave 
ventral ly  and  convex  dorsal ly.    The  opposite  was  true  of  convex  long- 
itudinal sections.    The  final  major  category  was  that  of  flake  termina- 
tion.   The  distal  attributes  recorded  here  were  feathered,  stepped, 
hinged,  outrepasse'',  broken  and  irregular.    The  first  four  categories 
are  as  defined  by  Crabtree  (1972). 

Results: 

An  intensive  analysis  of  these  and  other  attributes  is  under  way, 
and  only  provisional  results  are  presented.    For  the  metric  attributes, 
I  will  confine  my  remarks  to  quartzite  items  only.    Silicified  wood 
fractures  In  a  peculiar  fashion  governed  by  longitudinal  planes  within 
the  material.    Chert  and  other  raw  materials  are  scarce.    By  removing 
all  materials  other  than  quartzite  from  consideration,  we  are  allowed 
a  fair  approximation  of  the  process  of  cobble  reduction.    The  only 
other  significant  source  of  raw  material  appears  to  be  that  of  split 
pebbles,  and  there  only  22.6%  (N=19)  of  the  artifact  sample  is  quart- 
zite.   Thus,  only  a  tiny  percentage  of  quartzite  debitage  should  be 
related  to  anything  other  than  cobble  reduction. 

A  summary  of  the  metric  attributes  for  platformed  flakes  from  the 
sample  units  in  the  4x4  and  the  8  x  8  is  presented  in  Table  11.  Spalls 
are  excluded.    Generally  speaking,  the  standard  deviation  for  each 
attribute  is  high,  indicating  a  considerable  range  of  variation  within 
th-e  sample.    Bulbar  thickness  and  maximum  flake  thickness  are  seen  to 
be  near  duplicates.    Of  note  is  the  fact  that  the  mean  value  for  flake 
length  is  actually  shorter  than  that  for  flake  width.    Coupled  with  the 
knowledge  that  the  vast  majority  of  quartzite  flakes  terminate  in  step 
fractures,  two  implications  are  suggested.    Obviously,  cobble  quartzite 
leaves  something  to  bie  desired  as  a  raw  material.    To  go  a  step  further, 
this  fact  may  suggest  that  b-ifacial  thinning  was  the  predominant 
class  of  activity.    There  is  some  evidence  to  indicate  that  the  frequency 
of  hinging  increases  as  a  bfface  nears  completion    [A.  Nickel hoff, 
personal  communication). 
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Operating  under  the  premise  that  there  is  a  strong  correlation 
between  size  attributes  of  flakes,  in  Figure  19,  I  present  a  bar 
graph  of  quartzite  flake  lengths.    In  this  case,  two  points  should 
be  made.    First,  the  distribution  is  clearly  and  substantially  positive- 
ly skewed.    The  mean  for  the  sample  of  452  items  analyzed  (flakes  and 
spalls)  is  23.01  millimetres.    Nonetheless,  the  mode  is  only  in  the 
11.0  -  12.9  millimetre  class,  while  the  median  is  16.40.    Size  classes 
less  than  7  millimetres  rather  closely  approximate  the  mesh  size  of 
the  screen  employed.    Because  it  was  necessary  for  excavation  to  pro- 
ceed rapidly,  it  was  not  possible  to  recover  these  size  classes  by 
control  bulk  sampling  or  some  other  such  procedure.    It  is  worth  noting 
that  the  drop-off  begins  with  the  7.0  -  8.9  millimetre  size  class  - 
specimens  in  this  range  are  too  large  to  have  passed  through  the  screen. 

A  bar  graph  with  five  degree  intervals  for  the  striking  platform 
angle  is  given  in  Figure  20.    Here,  the  distribution  much  more  closely 
approximates  a  normal  distribution.    There  is  slight  positive  skewness 
for  the  sample  of  414  items.*    There  is  also  a  tendency  toward  a  bi- 
modal  distribution,  with  peaks  at  the  110°  and  120°  class  intervals. 

It  is  hoped  that  a  pairwise  comparison  of  striking  platform  angles 
and  length  classes  currently  being  prepared  will  provide  a  greater 
amount  of  information  on  the  reduction  process.    For  now,  it  is  possible 
to  conclude  that  while  smaller  flakes  are  by  far  the  most  common, 
there  are  significant  percentages  of  much  larger  flakes  present  at  a 
nearly  constant  frequency.    A  comparatively  wide  range  of  striking 
platform  angles  are  present  also.    These  seem  to  cluster  more  tightly 
about  a  central  value.    In  sum,  the  loss  of  data  concerning  small 
flakes  is  unfortunate.    We  may  suspect,  however,  that  the  drop-off  in 
the  7.0  -  8.9  millimetre  size  range  implies  a  genuine  absence  of  this 


*    This  figure  includes  spalls.    Not  all  platform  angles  on  spalls  could 
b£  measured  as  the  force  applied  to  fracture  a  cobble  surface  also 
tends  to  collapse  the  platform. 
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TABLE  11 

SUMMARY  OF  METRIC  ATTRIBUTES  OF  PLATFORMED 
FLAKES  FROM  UNITS  SAMPLED  IN  THE  8  x  8 
AND  4  X  4  METRE  UNITS,  FjPi-29 


ATTRIBUTE 


MEAN 


STANDARD 
DEVIATION 


Flake  Length  (mm) 

Flake  Width  (mm) 

Bulbar  Thickness  (mm) 

Maximum  Thickness 
Below  Bulb  (mm) 

Flake  Weight  (gm) 

Platform  Width  (mm) 

Platform  Thickness  (mm) 

Platform  Angle 
(Degrees) 


17.3 
19.1 
3.9 

3.9 
2.3 
9.9 
3.0 

113.1 


9.0 
8.9 
2.3 

3.7 
3.8 
6.3 
2.2 

13.1 


N  =  395,  spalls  excluded. 


All  flakes  of  quartzite 
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FREQUENCY  OF  FLAKE  SIZE  CLASSES  FROM  DEBITAGE 
SAMPLE,  EXIT   GATE  EXCAVATIONS 


Figure  19:    Number  of  flakes  plotted  against  flake  size  classes  for  the 

debitage  sample  acquired  from  the  exit  gate  excavations.  The 
size  classes  are  based  upon  flake  length. 
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FREQUENCY  OF  STRIKING  PLATFORM  ANGLES, 
DEBITAGE  SAMPLE,    EXIT  GATE  EXCAVATIONS 


Figure  20:    The  distribution  for  5    degree    increments  in  striking 

platform  angles  in  the  debitage  sample.    In  this  study  the 
striking  platform  angle  was  regarded  as  that  angle  formed 
between  the  striking  platform  and  the  proximal  portion  of 
the  ventral  surface  of  the  flake. 
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class.    In  that  case,  there  is  sorae  evidence  that  the  reduction  process 
in  this  area  of  the  site  is  truncated.    In  making  this  conclusion,  we 
must  be  cognizant  that  several  tirae  periods  may  be  incorporated  in 
this  sample.    At  the  same  time,  shatter  size  ranges  require  further 
study  to  determine  if  smaller  size  ranges  are  common.    The  poor  flak- 
ing qualities  of  quartzite  might  contribute  to  such  an  eventuality. 

Non-metric  platform  attributes  for  quartzite  flakes  (exclusive  of 
spalls)  are  presented  in  Figure  21.*    Only  three  categories  of  platform 
type  are  well  represented  in  Figure  21a.    Plain  striking  platforms,  or 
those  formed  originally  by  the  detachment  of  one  flake,  are  by  far 
the  most  common.    Cortex  platforms  are  fairly  well  represented  as  are 
faceted  platforms  (likely  most  often  the  product  of  bifacial  thinning). 

There  were  two  predominant  platform  shapes  (Figure  21b).  Ellip- 
soidal forms,  typical  of  the  platform  configuration  of  bifacial  thinning 
flakes,  were  most  common.    The  category  "other"  was  also  well  represented, 
and  these  consisted  most  often  of  a  thin  ridge.    While  this  might  be 
construed  as  related  to  bifacial  thinning,  it  could  also  have  to  do 
with  other  procedures.    For  example,  the  large  amount  of  force  applied 
simply  to  detach  quartzite  flakes  (particularly  during  decortif ication) 
creates  a  number  of  ridge-like  platforms  as  the  impact  area  collapses. 
Triangular  outlines  were  moderately  common;  these  could  be  related  to 
the  earlier  phases  of  biface  reduction,  or  equally  well  to  the  reduc- 
tion of  angular  cores,  i.e.,  cores  which  are  not  discoidal  or  bifacial 
in  outline. 

The  results  for  dorsal  morphology  are  shown  in  Figure  21c.  This 
figure  shows  a  steady  progression  from  total  cortex  coverage  to  no 
cortex.    If  anything,  those  categories  having  most  cortex  seemed  under- 
represented.    On  the  other  hand,  the  total  presence  of  cortex  may  have 
been  somewhat  over-represented.    Experimental  flaking  of  cobbles  carried 
out  in  conjunction  with  geological  sampling  of  cobbles  from  the 


*    Recorded  for  th£  same  sample  of  395  quartzite  flakes. 


-  67  - 


i  60 


B 


12         3  4 

PLATFORM  TYPE 


12  3  4 

PLATFORM  SHAPE 


12         3  4 

DORSAL  MORPHOLOGY 


1 

Cortex 

54 

Circular 

2 

1 

100%  Cortex 

2 

Plain 

267 

2 

Ellipsoidal 

174 

2 

More  than  50% 

3 

Faceted  (B.FT) 

67 

3 

Ouadri  lateral 

:  39 

3 

Less  than  50% 

4 

Cleavage  Plane 

2 

4 

Triangular 

62 

4 

No  Cortex 

5 

Other 

5 

5 

Other 

118 

o 

1  40  :;. 
o 

0)  ■: 
CL 

20  - 


LONGITUDINAL  SECTION 

1  Straight  ■•  150 

2  Concave:  202 

3  Convex  ;  34 

4  Irregular--  9 


E 


2         3         4         5  6 


FLAKE  TERMINATION 

1  Feathered 

78 

2  Stepped 

295 

3  Hinge 

8 

4  Overshot 

2 

5  Broken 

6 

6  Irregular 

6 

FREQUENCIES  OF  NON-METRIC  ATTRIBUTES  OF  QUARTZITE 
FLAKES,  DEBITA6E  SAMPLE,  EXIT  GATE  EXCAVATIONS 


Figure  21:    Bar  graphs  showing  the  relative  frequency  of  non-metric 
attributes  on  quartzite  flakes  from  the  debitage  sample, 
exit  gate  excavations. 
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Saskatchewan  Sands  and  Gravels  Cto  h^lp  relate  surface  area  cortex 
to  interior  non-cortex  volume)  is  being  carried  out  to  shed  light  on 
this  issue.    If  it  were  true  that  primary  cortex  specimens  were  under- 
represented,  one  would  hiive  to  suspect  that  initial  cobble  reduction 
was  being  carried  out  at  some  other  location  on  the  site.  Perhaps 
this  phase  of  work  was  actually  carried  out  in  the  valley  below  the 
site,  a  situation  which  would  have  led  to  satellite  extractive  sites 
about  FjPi-29. 

Longitudinal  sections  were  also  dominated  by  only  two  forms 
(Figure  21d).    Straight  sections  were  common,  while  the  greatest 
number  of  flakes  were  concave  in  longitudinal  section.  Interestingly 
enough,  almost  all  of  the  latter  class  ended  in  step  fractures.  Both 
attributes  reinforce  the  notion  that  bifacial  reduction  may  have  been 
the  most  typical  technological  event  to  take  place  at  the  site.  Straight 
flakes  could  presumably  occur  early  in  biface  reduction,  or  in  entirely 
different  forms  of  cobble  reduction. 

Flake  terminations  as  well  were  unevenly  distributed  (Figure  21e). 
The  vast  majority  were  step  terminations,  with  feathered  terminations 
being  a  distant  second.    Terminations  alone  may  not  be  particularly 
diagnostic  of  technological  procedures.    Feather  terminations  could 
obviously  occur  in  a  number  of  ways  and  at  different  stages  of  the 
reductive  process.    There  are  some  grounds,  however,  for  positing  a 
direct  relationship  between  decreasing  thickness  of  biface  or  preform, 
decreasing  platform  angle,  and  frequency  of  hinge  terminations. 

The  frequencies  of  platform  associated  attributes,  lipping  and 
platform  modification,  are  shown  in  Figure  22.    While  not  strictly 
correlated,  one  would  anticipate  the  greatest  association  of  these  fea- 
tures with  bifacial  thinning  activities.    In  Figure  22a,  for  platform 
type,  lipping  and  platform  modification  are  best  represented  on  plain 
flakes  and  wel 1 -represented  on  faceted  flakes.    Lipping  and  platform 
modifications  are  distinctly  associated  with  ellipsoidal  and  "other" 
(largely  ridged  platforms)  platform  shapes  in  Figure  22b.  Again, 
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PLATFORM    TYPE  DORSAL  MORPHOLOGY 


12  3  4  5  12  3  4 


PLATFORM    SHAPE  LONGITUDINAL  SECTION 


FLAKE  TERMINATION 

ASSOCIATION  OF  PLATFORM  LIPPING  8  MODIFICATION 
WITH  OTHER  NON-METRIC  ATTRIBUTES,  DEBITAGE  SAMPLE 

Figure  22:  Bar  Graphs  showing  the  degree  of  association  of  platform 
lipping  and  platform  modification  with  other  non-metric 
attributes  in  the  debitage  sample.  The  number  code  under 
each  graph  is  that  listed  for  the  same  category  in  Figure  21. 
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FREQUENCY  OF  CORTEX   COVERAGE  ON  SHATTER  IN 

DEBITAGE  SAMPLE,   EXIT  GATE  EXCAVATIONS 

Figure  23:    Frequency  of  cortex  coverage  (presence  or  absence)  on  the  shatter 
in  the  debitage  sample  given  by  number  of  specimens  (A)  and 
weight  of  specimens  (B). 
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flakes  entirely  lacking  cortex  have  th-e  bulk  of  lipped  and  platform 
modified  specimens  (_Figure  22c).    The  strong  correlation  of  these 
features  at  each  stage  of  dorsal  morphology  should  not  be  overlooked. 
Flakes  which  were  straight  in  longitudinal  section  had  a  significant 
association  with  lipping  and  platform  modification  (Figure  22d).  Con- 
cave flakes  held  the  clear  majority  of  these  features  for  this  category, 
however.    Note  the  predominance  of  lipped  and  platform  modified  flakes 
associated  with  step  terminations  (Figure  22e).    In  each  case,  those 
attributes  putatively  associated  with  bifacial  thinning  occur  most 
commonly  on  classes  of  flakes  most  likely  to  be  involved  in  the  same 
process:    faceted,  ellipsoidal  platforms,  on  non-cortex  flakes  which 
are  concave  in  longitudinal  section  and  which  terminate  in  step 
fractures. 

To  conclude  this  brief  summary,  shatter  was  divided  into  cortex 
and  non-cortex  categories.    This  dichotomy  is  presented  in  Figure  23. 
Non-cortex  flakes  are  clearly  more  numerous  (Figure  23a);  yet,  the 
greater  weight  of  material  does  involve  pieces  of  shatter  exhibiting 
cortex  (Figure  23b).    The  analysis  presented  includes  quartzite,  quartz, 
chalcedony,  chert  and  "other"  raw  materials.    As  with  the  combined 
results  for  all  platformed  flakes,  there  is  a  suggestion  here  that  the 
total  number  of  cortex  forms  may  actually  be  over-represented  in  the 
collection.    The  evidence  provided  by  shatter  may  be  the  more  critical, 
again  bearing  in  mind  the  difficulties  of  detaching  complete  quartzite 
flakes.    A  corollary  of  this  line  of  reasoning  might  also  be  that  the 
reductive  process  was  somehow  truncated  at  least  in  this  area  of  the 
site. 

In  closing  this  section,  I  would  like  to  note  that  preliminary 
work  on  pairwise  comparison  of  non-metric  attributes  has  been  under- 
taken.   This  data  already  requires  revision.    It  is  already  apparent, 
however,  that  when  platform  type  versus  cortex  cover  categories  are 
plotted  against  total  flake  numbers,  mean  flake  type  weight,  or  total 
flake  type  weight,  they  provide  useful  graphic  indices  to  reduction 
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activities.    The  ranking  of  categories  such  as  plain  striking  platform/ 
no  cortex  as  plotted  against  total  numbers  and  total  weight  shows  a 
high  degree  of  similarity.    The  mean  weight  graph  for  similar  informa- 
tion is  strikingly  different.    Such  a  difference  may  point  to  hetero- 
geneity in  reduction  sequences  or  the  absence  or  over-representation 
of  certain  phases  of  reduction.    Greater  detail  in  the  formation  of 
categories  and  a  body  of  research  on  experiinental  reduction  sequences 
(as  a  guide  to  debitage  production)  are  essential  before  conclusive 
results  will  be  available. 

The  debitage  analysis  has  perhaps  served  best  to  indicate  that 
further  research  is  badly  needed.    The  data  from  the  platformed  flakes 
and  shatter  may  yet  contradict  each  other  on  the  issue  of  over  or  under- 
representation  of  cortex  flakes.    Shatter  must  be  more  thoroughly 
analyzed  for  size  classes  and  degree  of  cover.    Since  a  great  many 
quartzite  flakes  break  upon  detachment,  shatter  may  actually  be  the 
best  indicator.    Nevertheless,  to  resolve  objectively  just  how  many 
cortex  flakes  should  be  expected,  we  will  need  data  on  mean  cobble 
size  and  surface  cortex/interior  volume  measurements.    If  cortex 
flakes  turn  out  to  be  under-represented,  I  would  suggest  a  close  exam- 
ination of  the  river  valley  for  small  stations  at  which  decortifi ca- 
tion took  place.    Manuport  cobbles  found  on  the  site  do  not  favour 
this  conclusion.    If  cortex  flakes  were  to  be  over-represented,  then 
we  might  suggest  that  complete  reduction  of  cobbles  did  not  actually 
take  place  at  the  site.    Proportional  representation  could  be  viewed  as 
evidence  for  the  presence  of  an  entire  reduction  sequence. 

I  do  think  there  is  already  undeniable  evidence  that  bifacial 
thinning  of  biface  blanks  and  preforms  were  likely  vital  components 
of  technological  activity  at  the  site.    Split  pebbles  are  clear  evidence 
that  other  procedures  were  also  followed.    An  important  question  here 
is  that  of  determining  what  the  debitage  from  other  forms  of  core 
reduction  should  look  like.    At  face  value,  there  is  no  reason  to 
assume  that  flakes  with  cortex  platforms  and  little  or  no  dorsal 
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cortex  cover  have  more  to  do  with  bifacial  reduction  than  with  the 
removal  of  cross-sectional  flakes  from  ovoid  or  circular  cobbles. 
Again,  I  think  proportions  derived  from  experimentation  on  cobbles 
may  provide  clues  to  this  difficult  but  important  question. 

Apart  from  cortex,  there  was  some  size  evidence  that  the  reduction 
process  may  have  been  truncated  in  the  exit  gate  area.    These  smaller 
size  ranges  for  flakes  may  be  absent  in  real  terms,  absent  because  of 
screen  size  [partly,  but  not  wholly  true),  or  absent  in  that  they  are 
actually  present  in  shatter  from  the  site.    This  latter  possibility 
will  bie  investigated.    I  feel  the  ramifications  of  recovering  less 
than  an  entire  deduction  sequence  are  important.    Ceteris  paribus , 
one  is  inclined  to  expect  the  full  range  of  reduction  activities  at 
FjPi-29  if  a  variety  of  tasks  were  carried  out  in  that  vicinity.  If 
blanks  and  tool  preforms  were  being  procured  for  more  distant  as  yet 
unresolved  future  uses,  the  complete  reduction  sequence  would  not 
necessarily  be  expected.    These  issues  have  considerable  bearing  on 
the  relationship  of  this  site  with  others,  and  hence  on  regional 
economic  activities. 
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VI.    THE  ROLE  OF  FjPi-29  IN  PREHISTORIC  SUBSISTENCE  SETTLEMENT  SYSTEMS 
Faunal  Remains 

The  information  from  faunal  remains  has  a  bearing  on  matters  which 
go  beyond  the  site  itself.    The  simple  presence  of  faunal  remains,  along 
with  fire  broked  rock,  does  tend  to  imply  that  FjPi-29  was  actually 
inhabited  while  raw  stone  materials  were  acquired  and  tools  were 
manufactured.    Thus,  at  least  small  groups  of  people  seem  to  have  main- 
tained themselves  at  the  site  for  periods  of  duration  longer  than  a 
brief  visit.    In  this  regard,  a  question  foremost  in  my  mind  is  "To 
what  extent  did  acquisition  of  the  raw  material  at  hand  -  stone  for 
tools  -  have  reference  to  other  economic  activities?"    The  possibilities 
range  from  co-incidental  or  unpredictable  usage  of  the  quarry,  to  a 
strategic  intersection  of  quarry  activities  with  other  important 
aspects  of  the  subsistence  settlement  system. 

In  a  brief  report  on  Pollock's  1978  excavation,  Praeger  (n.d.: 
107:119)  identified  Bison,  moose  (Alces  alces) ,  elk  (Cervus  elephas) , 
deer  (Cervidae) ,  porcupine  (Erethizon  dersatum),  white-fronted  goose 
(Anser  albinfrons) ,  and  pintail  duck  (Anas  acuta)  remains.  This 
faunal  sample,  which  consisted  of  1.9  kilograms  of  bone,  was  in  a 
highly  fragmented  condition.    Large  mammal  bones,  especially  bison, 
predominated.    There  was  no  definite  evidence  of  butchering,  and  it 
seemed  that  natural  rather  than  human  agency  had  prevailed  in  the  high 
degree  of  bone  fragmentation.    Praeger  suggested  that  the  low  overall 
bone  to  artifact  ratio  coupled  with  the  limited  diversity  of  animal 
remains  might  be  taken  to  indicate  that  the  site  was  not  used  for  long- 
term  habitation.    Although  it  was  not  possible  to  rule  out  site  utili- 
zation at  other  times  of  the  year,  the  combined  presence  of  goose, 
duck,  moose  and  elk  remains  tended  most  to  suggest  late  fall  occupation. 
The  subsequent  discovery  that  FjPi-29  was  not  a  single  component  site 
has  rendered  more  hazardous  attempts  to  attribute  precise  seasons  of 
occupation. 
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A  comprehensive  analysis  of  fauna!  remains  recovered  to  date  must 
await  future  studies.    From  the  1979  excavation,  T.  Schowalter  (personal 
communication)  has  been  able  to  identify  Bison,  large  cervid  (moose 
or  elk),  possibly  bear  and  other  remains.    As  Praeger  had  noted  for 
the  earlier  collection,  this  sample  is  also  contaminated  by  demonstrably 
recent  faunal  species  including  domestic  cow  and  chicken.  Further 
evidence  exists  in  the  form  of  sawn  bone  remains.    As  well,  a  marine 
crustacean  claw  was  recovered.    In  these  cases,  we  must  turn  to  the 
recent  history  of  the  park,  once  the  scene  of  landfill  operations 
which  could  clearly  contaminate  the  archaeological  record  with  more 
exotic  faunal  remains.    A  significant  range  of  bison  skeletal  elements 
is  present,  including:    tibia,  canon  bones,  femora,  mandibles  and  teeth, 
astragali,  humeri,  radii,  phalanges,  sacra,  a  calcaneous,  a  horn  core, 
a  scapula  and  some  cranial  fragments.    Variable  degrees  of  preservation 
exist,  ranging  from  the  fresh  recent  specimens  to  fragmentary  and  poorly 
preserved  prehistoric  bone.    The  picnic  pavillion  bicycle  path  excava- 
tions produced  more  bone  than  had  been  collected  before.  Excavation 
in  Area  B  is  most  significant  because  it  produced  the  hind-quarters 
of  a  single  bison  individual  (this  based  on  an  admittedly  cursory 
examination),  thereby  suggesting  that  butchering  activities  may  have 
been  more  prevalent  at  this  locus.    There  is  evidence  for  a  paleo- 
pathology affecting  one  of  this  individual's  limbs.    These  remains 
are  accompanied  by  those  of  the  large  cervid.    Remains  in  the  exit 
gate  area  are  highly  fragmentary  when  compared  with  those  just  dis- 
cussed.   No  bone  tools  were  recovered  during  the  1979  excavations. 

Seasonal  Occupation  at  FjPi-29 

When  a  site  has  been  occupied  for  as  lengthy  a  period  of  time  as 
the  Strathcona  Science  Park  Archaeological  Site,  that  is,  for  5,000 
years  or  more,  the  documentation  of  seasonal  usage  becomes  perilous, 
particularly  in  the  absence  of  stratification.    As  well,  the  site  has 
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no  doubt  witnessed  significant  environmental  changes.  This  factor, 
coupled  with  the  very  longevity  of  occupation,  greatly  enhances  the 
possibility  of  occupations  related  to  more  than  one  season. 

Still,  there  remain  several  lines  of  evidence  which  may  suggest 
a  modality  in  seasonal  usage  and  which  may  be  relevant  to  other  economic 
questions  in  the  prehistory  of  the  Edmonton  area.    As  noted  above, 
some  faunal  evidence  (notably  geese  and  duck  remains)  favour  spring 
through  fall  occupation,  with  a  suggested  emphasis  on  fall.    Then  again, 
the  location  of  the  site  is  conspicuous.    Situated  well  above  the  North 
Saskatchewan  River  Valley,  FjPi-29  is  thoroughly  exposed  to  predominant 
westerly  and  northwesterly  winds.    It  does  not  strike  the  author  as 
suitable  for  winter  camping.    And  indeed,  if  quarrying  were  the  principal 
focus  of  activity  at  the  site,  the  possibility  of  winter  occupation 
for  that  purpose  is  also  questionable.    Frozen  ground  and  heavy  snow 
cover  could  certainly  inhibit  quarrying,  although  it  has  already  been 
noted  that  cold  temperatures  might  be  beneficial  to  the  early  stages 
of  cobble  reduction  (Bucy  1979:23;  cf.  Newton  and  Pollock  n.d.:33). 
Less  so  than  site  situation,  the  inability  to  quarry  in  winter  is  a 
weaker  line  of  reasoning  concerning  seasonal  occupation.  Quartzite 
cobbles  could  alvyays  have  been  stock-piled  during  summer  or  fall  for 
subsequent  winter  use. 

In  broader  perspective,  we  can  also  ask  if  seasonally  restricted 
economic  activities  took  place  in  the  Edmonton  region  which  might 
have  led  to  recurring  occupation  of  FjPi-29  at  some  particular  point 
in  a  seasonal  round.    Since  bison  remains  dominate  the  collection,  and 
since  Plains-related  diagnostics  dominate  the  projectile  point  collec- 
tion, it  is  not  unreasonable  to  phrase  such  a   question  in  terms  of 
bison  reliant  economics. 

The  Strathcona  Science  Park  Archaeological  Site  ts  located  within 
the  Parkland  ecotone  and  the  seasonal  movement  of  bison  populations 
qualifies  as  one  of  the  most  significant  annual  subsistence  events 
related  to  site  usage  (Figure  24).    In  recent  years,  older  notions 
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of  bison  b-ehaviour  have  been  replaced  by  a  model  in  which  it  is  recog- 
nized that  bison  made  seasonal  use  of  the  Parkland  zone.  Historic 
records  quite  clearly  document  the  use  of  impoundment  or  surround  tech- 
niques in  the  communal  hunting  of  bison  beginning  in  the  late  fall  and 
extending  through  the  winter  (see  Arthur  1974;  Losey  1977). 

There  is  some  question  about  the  exact  social  significance  of 
these  activities.    For  the  Powder  River  Basin  (Wyoming)  portion  of  the 
Northwestern  Plains,  Prison  was  prepared  to  argue  that 

...  communal  bison  procurement  in  the  fall  of  the  year 
for  winter  food  storage  appears  to  have  been  part  of  a 
cultural  system  that  existed  relatively  unchanged  for  a 
period  of  about  4,000  years  of  post-al ti thermal  time.  This 
type  of  operation  brought  about  the  largest  consolidation 
of  people  in  the  yearly  round  of  activities.    During  the 
remainder  of  the  year,  the  society  fragmented  into  single 
or  multi -family  groups  in  order  to  better  exploit  the  eco- 
system   (Prison  1971 :89). 

More  recently,  the  same  author  made  the  moderate  argument  that  the 
situation  on  the  Northwestern  Plains  was  on  a  gradient  somewhere  between 
the  intensive  storage  of  surpluses  by  the  Arctic  peoples  and  the  lack 
of  storage  in  those  areas  where  seasonal  conditions  place  essentially 
no  restrictions  on  economic  activities  (Prison  1978:364-365). 

Walker  (1974),  in  reviewing  much  the  same  historical  evidence  as 
Losey  (1977)  and  Arthur  (1974),  reached  the  conclusion  that  food 
storage  was  not  essential  along  the  northern  periphery  of  the  Plains 
because  communally  arranged  impoundments  appeared  to  supply  meat  through- 
out the  winter  months.    Quigg  (1978)  has  also  argued  for  communal 
hunting  practices  in  the  winter  in  southwestern  Alberta.    In  addition, 
he  sees  the  possibility  of  small  and  isolated  family  groups  living  in 
the  shelter  of  winter  valleys. 

An  argument  based  on  range  management  principles  is  viable  for 
prehistoric  bison  herds.    Morgan  (1980)  noted  an  overall  picture  of 
geographic  convergence  of  the  bison  herds  onto  the  summer  range  of 
the  Plains,  with  a  corresponding  geographic  divergence  onto  winter 
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LOCATION  OF  SITES  DISCUSSED  IN  THE  ALBERTA 
PARKLAND 


Figure  24:    The  regional  relationship  between  FiPm-6,  the  Stoney  Plain 
Quarry  Site,  FjPi-29,  the  Strathcona  Science  Park  Archaeo- 
logical Site  and  sites  located  in  the  Riverbend  area  of 
Edmonton.  All  of  these  sites  are  currently  located  within 
aspen  parkland  of  Alberta. 
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ranges  such  as  the  Parkland  or  the  Foothills.    Movements  to  the  winter 
range  involved  a  gradual  amalgamation  of  herds  into  specific  localities 
suited  for  winter  habitation.    Movements  to  the  summer  range  entailed 
a  gradual  dispersal  of  smaller  herds.    Making  analogy  to  a  two-field 
rotation  system,  Morgan  (1980:156)  suggested  that  these  movements 
resulted  in  an  optimal  use  of  winter  and  summer  grazing  ranges. 
Specifically  with  reference  to  the  Strathcona  Science  Park  Archaeolog- 
ical Site,  it  is  important  to  note  Hind's  (1971:108-109)  comment  to 
the  effect  that  the  "...  great  western  herds  winter  between  the  south 
and  the  north  branches  of  the  Saskatchewan,  south  of  the  Touchwood 
Hills,  and  beyond  the  North  Saskatchewan  in  the  valley  of  the  Athabasca". 

In  spite  of  the  potential  for  vegetative  shifts  as  a  concommitant 
of  environmental  change,  FjPi-29  has  probably  been  located  somewhere 
within  winter  bison  range  for  the  great  majority  of  prehistory  represent- 
ed at  the  site.    Even  if  this  were  not  strictly  true,  differing  aspect 
and  moisture  conditions  created  by  the  North  Saskatchewan  River  Valley 
would  likely  have  contributed  to  a  viable  wintering  situation  for 
smaller  groups  of  bison  and  hence  people.    Consequently,  this  scenario 
has  several  implications  for  workshop  activities  at  FjPi-29. 

The  Strathcona  Science  Park  Archaeological  Site  could  have  been 
used  and  no  doubt  at  some  points  in  its  prehistory  was  used  sporadically 
by  small  and  perhaps  even  fairly  large  social  groups  during  every 
season  of  the  year.    Based  on  the  evidence  just  reviewed,  however, 
this  does  not  constitute  a  predictable  modal  usage  of  the  site.  The 
organization  of  bison  hunting  economics  would  favour  most  extensive 
site  use  from  the  fall  continuing  to  the  spring.    The  setting  of  the 
site  and  other  weaker  forms  of  evidence  tend  to  favour  the  fall  end 
of  this  spectrujn.    That  being  true,  several  alternatives  suggest 
themselves: 

1.    a)    Comparatively  large,  mixed  social  groups  my  have 

camped  at  the  site  during  the  fall  or  spring  essentially 
to  retool  for  bison  hunts  of  these  seasons.    The  loca- 
tion of  these  hunts  would  be  presumed  to  be  relatively 
near  to  FjPi-29. 
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b)    The  material  consequences  of  these  activities  would 

involve  the  production  of  large  numbers  of  biface  blanks, 
preforms  and  specific  tools  to  be  employed  in  "close  at 
hand"  hunting  and  butchering  locations.    An  entire 
lithic  reduction  sequence  is  anticipated,  accompanied 
by  evidence  of  residential  occupation.    We  must  recall 
that  evidence  for  residential  use  may  have  already  been 
destroyed  by  use  of  large  portions  of  the  site  for 
landfill. 

2.  a)    Similar  groups  may  have  camped  close  to  FjPi-29  during 

fall,  winter  or  spring  but  not  on  the  site.  Their 
intentions  would  have  been  those  of  the  first  example. 

b)  The  archaeological  correlates  of  this  pattern  would 
be  similar  to  those  listed  above,  although  evidence 
of  residential  occupation  would  be  lacking. 

3.  a)    Large,  mixed  social  groups  may  have  camped  at  or  near 

the  site  in  the  fall,  preparatory  to  fall  and  winter 
bison  hunting  at  distant  locations.    This  line  of 
reasoning  assumes  that  FjPi-29  would  be  between  summer 
bison  range  and  winter  bison  range  shifted  to  the 
north.    I  would  view  this  as  a  short  but  intensive 
form  of  use  which  was  specialized  strictly  in  lithic 
procurrement. 

b)    Such  a  situation  would  involve  the  production  of 

large  numbers  of  biface  blanks  and  preforms  (to  trans- 
port lithic  materials  efficiently),  along  with  possible 
indications  of  residential  occupation.    Fewer  special- 
ized tools  would  be  anticipated,  since  intended  use 
would  not  be  immediate. 

4.  a)    Small,  specialized  task  groups,  presumably  male,  may 

have  visited  the  site  from  relatively  distant  resident- 
ial camps  somewhere  in  the  Edmonton  area.  Their 
intention  would  also  he  the  specialized  procurement 
of  lithic  material,  although,  such  visits  might  have 
been  carried  out  in  conjunction  with  other  specialized 
tasks. 

b)    The  material  consequences  of  this  activity  might  also 
be  to  produce  large  amounts  of  lithic  material  in 
easily  transportable  form.    Slight  evidence  of  quasi - 
residential  occupation  —  such,  as  overnight  stays  — 
would  be  possible. 
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5.    a)    Finally,  the  site  may  have  seen  sporadic  fall  and 
winter  use  by  small  family  groups.    They  would  be 
hunting  on  winter  bison  range,  but  raight  also  have 
taken  advantage  of  the  greater  shelter  and  resource 
diversity  present  in  the  river  valley.    Such  groups 
could  have  camped  at  the  site  and  in  the  general  area. 

b)    Evidence  of  residential  occupation  may  or  may  not  be 
available.    Aquisition  of  lithic  resources  and  tool 
manufacture  would  likely  be  less  intensive.  Since 
intended  tool  uses  might  be  forseen,  greater  numbers 
of  more  specialized  tools  might  be  produced  in  these 
instances. 

To  connect  these  constructs  with  the  comparatively  small  and 
h-eterogeneous  body  of  information  from  FjPi-29  can  only  be  attempted 
in  the  most  tentative  manner.    I  do  suggest  that  it  is  in  this  realm 
that  the  most  meaningful  questions  concerning  site  history  and  function 
may  be  asked.    Although  immense  problems  of  disturbance  and  strati- 
graphy exist,  FjPi-29  can  still  be  examined  for  pertinent  evidence  of 
size  and  composition  of  groups  present  at  the  site  by  means  of  the 
spatial  structure  and  diversity  of  artifact  classes  distributed  across 
the  remaining  portion  of  the  site.    To  return  to  the  question  raised 
at  the  beginning  of  this  section,  perhaps  the  greatest  wealth  of  infor- 
mation in  that  portion  of  the  site  which  remains,  resides  in  stone 
tools,  waste  flakes  and  shatter  left  from  quarrying  and  workshop 
activities  at  the  front  of  the  terrace. 
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THE  DISTRIBUTION  OF  PREHISTORIC  SITES  IN  THE 
RIVERBEND    AREA  OF  EDMONTON,  ALBERTA 


Figure  25:  The  distribution  of  prehistoric  sites  in  the  Riverbend  area 
of  Edmonton,  Alberta.  Included  are  FiPj-12  (Prosser  Site), 
FiPj-16,  FiPj-20  and  FiPj-22. 
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VII.    FjPi-29  IN  REGIONAL  PERSPECTIVE 

Borden  Block  Summary 

Four  Borden  blocks  neatly  encompass  the  present  Edmonton  area. 
These  are  FiPi,  FiPj,  FjPi  and  FjPj.    To  gain  an  impression  of  pre- 
historic land  use  in  the  Edmonton  region,  site  types  from  Archaeological 
Survey  of  Alberta  site  forms  were  tabulated.    It  must  be  clearly  borne 
in  mind  that  individual  investigators  have  made  highly  variable  site 
type  designations.    As  well,  a  variety  of  site  type  names  are  in  use. 
Different  investigators  also  apply  different  names  to  the  very  same 
numbers  and  ranges  of  materials  in  different  categories.    As  of  Nov- 
ember, 1980,  208  sites  were  on  file  for  the  four  Borden  blocks  listed 
above.    Just  under  30%  of  these  sites  are  historic  and  the  great 
majority  of  these  fall  in  FjPi.    These  sites  are  largely  related  to 
turn-of-the-century  coal  mining  in  the  Strathcona  area.    Just  less  than 
20%  of  the  remaining  sites  can  be  classed  as  isolated  finds  -  that 
is,  consisting  of  one  or  two  artifacts  only.    The  best  represented 
category  is  that  of  campsites  (buried  or  surface).    Slightly  less 
than  40%  of  the  recorded  sites  have  been  classed  in  this  way.  It 
is  vital  to  note  that  a  number  of  these  might  otherwise  be  regarded 
as  isolated  finds  or  small  loci  for  special  activities  at  which  a 
few  lithic  artifacts  have  been  discarded.    In  defence  of  this  figure, 
a  fair  proportion  of  these  sites  had  relatively  dense  lithic  scatter, 
fire  broken  rock  and  fragmented  bone.    One  (FjPi -75)  is  a  tipi  ring. 
Campsites  are  most  numerous  in  blocks  FiPj  and  FjPi.    The  remainder 
of  the  sites  involve  tentative  kill  sites,  various  surface  scatters 
and  paleontological  finds. 

Diagnostic  items  for  recorded  sites  are  rather  rare.    They  do 
encompass  the  same  time  period  dealt  with  at  the  Strathcona  site, 
and  Oxbow,  McKean,  Pelican  Lake,  Besant  and  Late  Prehistoric  point 
types  are  each  represented.    The  implications  of  this  brief  summation 
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are  not  great  as  the  information  does  not  bear  precise  comparisons. 
There  do  appear  to  be  a  number  of  small  camps  and  small  activity  foci 
in  the  Edmonton  area.    There  are  some  potentially  larger  campsites, 
although  these  would  not  be  inordinately  large.    Kill  sites  are  sparse, 
and  there  are  no  documented  instances  of  large  scale  drives  or  surrounds. 
Riverbend  and  Capital  City  Recreation  Park  studies  in  the  Edmonton 
area  should  be  noted.    The  historical  resources  impact  study  conducted 
by  Aresco  Ltd.  of  the  Capital  City  Recreation  Park  Complex  did  serve 
to  show  a  relatively  high  density  of  prehistoric  activity  in  the 
immediate  vicinity  of  FjPi-29.    Survey  of  Goldbar  Ravine,  Hermitage 
and  Rundle  Parks  yielded  22  prehistoric  sites  (Aresco  Ltd.  1976). 
These  were  mainly  small  campsites  and  isolated  finds.    A  campsite/kill 
is  noted  as  are  two  other  possible  kills. 

The  comparatively  intensive  work  carried  out  in  association  with 
the  development  of  the  Riverbend  neighbourhoods  does  provide  better 
grounds  for  comparison  with  FjPi-29  (Figure  5).    In  recent  years,  this 
area,  found  between  the  North  Saskatchewan  River  and  Whitemud  Creek 
southwest  of  Edmonton,  has  been  the  scene  of  several  historical  resource 
impact  assessments.    These  have  produced  a  comparatively  high  density 
of  prehistoric  sites,  totalling  31  in  number.    From  these  sites,  it 
appears  that  the  Riverbend  area  was  occupied  during  Middle  and  Late 
Prehistoric  times  as  well.    The  majority  of  these  are  isolated  finds, 
or  rather  small  clusters  of  artifacts  indicative  either  of  brief  and 
small  camps  of  specialized  activities  (small  kills,  butchering,  etc.). 
Four  sites  merited  further  work,  and  FiPj-12,  FiPj-16,  FiPj-20  and 
FiPj-22  were  the  subject  of  mitigative  investigation  in  the  form  of 
controlled  surface  pick-up  and/or  excavation  (Whelan  and  Heitzmann  1980). 
All  four  had  been  badly  disturbed  by  agriculture.    Heitzmann,  in  his 
work  upon  these  sites,  operated  under  the  premise  that 

The  Riverbend  area  served  in  the  past  as  a  natural  funnel 
which  concentrated  bison  towards  the  point  of  the  funnel. 
The  single  hill  in  the  area  under  study,  FiPj-12,  was  a 
hunting  base  and  stand  which  was  used  to  observe  animal  move- 
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merits.    A  number  of  other  sites  scattered  throughout  the 
Ri verb-end  area  are  killing  and  butchering  stations  which 
include  sites  FiPj-16,  20  and  22  . . .  Sites  FiPj-16,  20  and 
22  are  representative  of  a  large  number  of  kill  and  processing 
sites  that  are  scattered  along  the  upper  banks  of  the  valleys. 
These  localities  were  favoured  because  the  varying  topography 
had  advantages  of  offering  cover  to  small  hunting  groups 
(Wehlan  and  Heitzmann  1980:19). 

FiPj-12,  the  Prosser  Site,  received  the  most  extensive  treat- 
ment.   Oxbow,  McKean  and  Late  Plains  projectiles  were  recovered  (Heitzmann 
and  Priegert  1980).    A  total  of  1,721  artifacts  were  catalogued,  in- 
cluding bipolar  cores,  multi platform  cores,  cobble  spalls,  edge  modified 
flakes,  debitage,  uni faces,  bi faces,  projectile  points  and  choppers. 
Fire  broken  rock  and  small  bone  debris  were  reported.    With  respect 
to  the  passage  quoted  above,  Heitzmann  reached  the  conclusion  that  the 
site  usually  functioned  as  a  chipping  station  and  as  a  lookout.  I 
find  it  difficult  to  rule  out  the  possibility  that  it  did  not  also 
function  as  a  base  camp  at  various  times. 

The  collection  from  the  Prosser  Site  is  the  largest  of  the  four; 
the  information  presented  on  debitage  is  of  some  interest.    In  the 
case  of  finished  tools,  we  must  recall  that  this  site  has  been  sub- 
jected to  severe  collection  pressure.    The  broad  categories  of  raw 
material  are  similar  in  their  proportions  to  FjPi-29.    Quartzite  is 
70.3%,  petrified  wood  is  17.0%,  chert  is  5.1%,  muds tone  is  2.3%  and 
"other"  (chalcedony,  quartz,  jasper)  is  5.3%.    Note,  however,  that  the 
percentage  of  quartzite  is  significantly  lower,  while  petrified  wood 
is  distinctly  higher  than  is  the  case  for  FjPi-29.    Heitzmann  found 
that  decortif ication  flakes  slightly  outnumber  secondary  decortifica- 
tion  flakes  (defined  by  Figure  12,  Heitzmann  and  Priegert  1980:37). 
This  is  somewhat  unusual,  but  could  be  explained  by  minor  local  pro- 
curement of  cobbles  for  reduction.    Likewise,  alternative  means  of 
reduction  might  contribute  to  this  result.    By  my  calculations,  the 
ratio  of  tertiary  flakes  to  primary  and  secondary  decortif ication 
flakes  is  close  to  6  to  1 .    Given  that  the  categories  I  employed 
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earlier  (cortex  versus  non-cortex)  could  be  compared  with  this  break- 
down, this  is  a  rather  significant  difference  with  the  Strathcona 
Science  Park  Archaeological  Site. 

FiPj-16,  FiPj-20  and  FiPj-22  are  all  somewhat  smaller  and  less 
productive  sites.    FiPj-16  has  produced  Oxbow  and  Besant  projectile 
points.    Whelan  and  Heitzmann  (1980:21)  concluded  that  this  site 
functioned  as  a  workshop  for  tool  blanks  and  preforms,  activities 
possibly  associated  with  the  processing  of  large  game.  FiPj-20>was 
involved  in  the  production  of  finished  tools  and  possibly  was  used 
for  limited  meat  processing.    Finally,  FiPj-22  produced  too  few 
artifacts  for  comment.    Heitzmann 's  conclusion  for  FiPj-16  is  based 
upon  the  high  percentage  of  decortif ication  flakes.    These  occur  in 
a  2:1  ratio  over  reduction  and  retouch  flakes  (non-cortex  flakes). 
It  would  thus  seem  that  whole  cobbles  were  being  brought  to  FiPj-16 
for  reduction.    One  would  presume  that  large  distances  of  transport 
would  not  be  involved  and  that  some  nearby  source  would  be  sought. 
This  is  not  necessarily  so,  though  far  more  likely.    At  FiPj-10, 
debitage  would  appear  to  indicate  that  the  final  phases  of  tool  manu- 
facture as  well  as  tool  maintenance  took  place. 

The  Relationship  Between  FjPi-29  and  Other  Parkland  Sites 

Documenting  the  relationship  between  sites  such  as  these  and  FjPi-29 
would  be  hazardous  at  best.    The  extensive  disturbance  and  lack  of 
stratigraphy  affecting  all  of  these  sites  accentuates  this  problem. 
Given  this  caveat,  and  given  that  most  of  the  sites  in  this  area  have 
evidence  for  the  later  stages  of  tool  formation,  it  is  not  unreasonable 
to  propose  that  FjPi-29  had  some  relationship  to  sites  in  the  Riverbend 
area.    In  spite  of  the  conclusion  for  one  site,  FiPj-16,  later  phases 
of  manufacture  seem  to  dominate  the  lithic  debitage  at  Riverbend.  A 
regional  implication  of  this  might  well  be  that  a  considerable  quantity 
of  the  raw  material  used  for  tools  in  this  location  originated  to  the 
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northeast  at  the  Strathcona  Science  Park  Archaeological  Site.  In 
that  sense,  the  ultimate  destination  of  many  biface  blanks  and  preforms 
might  have  been  Riverbend.    These  tools'  purpose,  as  Whelan  and  Heitz- 
mann  have  suggested,  might  very  well  have  been  for  bison  hunting  pre- 
dicated upon  the  unique,  but  favourable  geographic  circumstances  of 
this  area.    That  is  not  to  say  that  other  destinations  were  not  involved, 
or  ever  favoured.    In  fact,  the  Riverbend  area  is  not  that  far  removed 
from  the  Stoney  Plain  Quarry  (Losey  1971).    The  Stoney  Plain  Quarry, 
also  located  on  the  North  Saskatchewan  River,  resembles  FjPi-29.  It 
may  have  been  a  significant  or  even  exclusive  supplier  for  the  River- 
bend area.    This  raises  an  issue  touched  upon  earlier.    Before  we  can 
understand  the  structure  of  man-land  relationships  in  the  greater 
Edmonton  area  —  insofar  as  these  can  be  related  to  the  use  and  pro- 
curement of  raw  stone  materials  --  this  issue  must  be  resolved.  Could 
suitable  raw  materials  (largely  quartzite  cobbles)  be  quarried  almost 
continuously  along  exposures  of  Saskatchewan  Sands  and  Gravels  created 
by  the  North  Saskatchewan  River?    Or  do  discrete  areas  particularly 
favourable  to  quarrying  exist? 

It  is  my  impression  that  we  have  not  missed  that  many  workshops 
and  quarries  the  size  of  Stoney  Plain  and  FjPi-29.    If  this  is  valid, 
the  specificity  of  these  locations  may  mean  one  of  two  entirely 
different  things.    There  may  simply  be  qualitatively  and  quantitatively 
superior  quarries  found  only  at  certain  locations  such  as  the  Strathcona 
Science  Park  Archaeological  Site.    Or,  the  case  may  have  been  that 
quarrying  locations  and  activities  were  largely  expedient,  and  had  much 
greater  reference  to  other  socio-economic  activities.    Perhaps  there 
were  particularly  economically  attractive  aspects  of  the  Stoney  Plain 
Quarry  and  Strathcona  Science  Park  areas  unrelated  to  the  quality  of 
quarry  sources.    The  flow  of  prehistoric  lithic  resources  through  the 
Edmonton  region  was  likely  contingent  upon  these  factors.  Thus, 
issues  related  to  quarries  and  workshops  can  be  seen  to  touch  upon 
broader  questions  of  prehistoric  economy  and  social  organization. 
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In  effect,  we  may  ask  of  the  prehistory  of  the  Edmonton  area 
whether  or  not  we  are  dealing  with  embedded  or  direct  procurement 
strategies  (Binford  1979:259).    In  an  embedded  technology,  only 
rarely  do  individuals  or  groups  "go  out  into  the  environment  for 
the  express  and  exclusive  purpose  of  obtaining  raw  materials  for 
tools"  ( i b i d . ) .    The  procurement  of  these  raw  materials  takes  place 
within  the  context  of  other  economic  activities.    The  opposite  situa- 
tion would  of  course  be  true  of  direct  procurement  strategies.  Binford 
finds  embedded  procurement  strategies  and  wideranging  "caching"  to  be 
two  major  characteristics  of  hunter-gatherers  who  are  organized 
logistical ly.    In  logistical ly  organized  societies,  parties  organized 
specifically  for  procurement  of  certain  target  resources  move  out  of 
residential  locations  to  temporary  camps  for  their  own  maintenance. 
While  exploiting  the  resources  of  a  specific  location,  they  also  range 
out  of  these  camps  to  execute  other  procurement  strategies.  Alternately, 
with  foraging  societies,  persons  range  out  into  the  environment  to 
search  for  resources  and  return  to  a  residential  location  each  night 
(ibid. :270) .    While  issue  might  be  taken  with  a  number  of  points  here, 
Binford  has  made  an  important  recognition  concerning  material  and  arch- 
aeological expressions  of  economics  organized  upon  different  cultural 
logics.    An  appreciation  of  the  degree  to  which  lithic  resources 
were  directly  or  indirectly  procured  at  FjPi-29  would  inform  us  of 
important  aspects  of  pre-equestrian  economics  in  the  Plains  and  Park- 
land regions. 
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VIII.    CONCLUDING  REMARKS 

Now  known  to  have  been  visited  over  at  least  the  last  4,000  years, 
artifacts  from  the  Strathcona  Science  Park  Archaeological  Site  indicate 
Oxbow,  McKean  Complex,  Pelican  Lake,  Besant  and  even  more  recent  Late 
Prehistoric  occupations. 

Perhaps  further  research  can  answer  the  question  of  whether  or  not 
the  most  common  forms,  McKean  and  Besant  styles,  are  also  indicative  of 
the  most  intensive  periods  of  utilization.    On  environmental  grounds, 
it  is  suspected  that  the  site  served  as  a  lithic  workshop  to  people 
exploiting  or  preparing  to  exploit  bison  over-wintering  in  the  parkland 
ecotone. 

It  is  difficult  to  bring  to  bear  the  details  of  the  archaeological 
record  recovered  upon  this  larger  realm  of  issues,  although  several 
tentative  steps  have  been  made  here.    The  large  scale  excavations  in 
the  gate  area,  when  subjected  to  spatial  analysis,  did  provide  some 
promising  results  once  the  complexities  created  by  disturbance  had 
been  sorted  through.    It  is  quite  likely  that  less  disturbed  areas  of 
the  site  can  produce  more  clearly  percieved  large  and  small  scale 
patterning  in  the  distribution  of  artifacts. 

Regardless  of  the  results  of  this  application,  various  techniques 
of  spatial  analysis  have  important  potential  applications  at  FjPi-29. 
Be  it  trend  surface  analysis,  spectral  analysis,  order  neighbour  analysis, 
unconstrained  clustering  or  recent  elaborations  of  Greig-Smi th ' s  mean 
square  block  analysis,  the  results  of  this  work  would  contribute  greatly 
to  an  understanding  of  different  activity  areas  at  the  site.    The  exit 
gate  area  was  severely  disturbed  and  few  other  locations  have  suffered 
the  same  degree  of  damage.    I  would  caution  that  the  comparatively  high 
density  of  artifacts  may  cloud  efforts  to  "horizontally  disentangle" 
artifact  distributions.    Still,  the  results  of  spatial  analysis  when 
combined  with  tool  and  core  refitting  studies  could  prove  a  powerful 
tool  for  circumventing  the  lack  of  strati  graphic  control  at  the  site. 
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The  other  medium  by  which  we  can  understand  the  articulation  of 
FjPi-29  with  aspects  of  a  regional  subsistence-settlement  system  is 
that  of  stone  tools.    Although  complicated  by  the  effect  of  screen  mesh 
size  and  comparatively  superficial  analysis  of  shatter,  the  evidence  of 
size  classes  and  the  total  representation  of  cortex  bearing  classes  may 
suggest  that  full  biface  reduction  was  not  taking  place  in  the  exit  gate 
area.    One  must  question  to  what  extent  this  may  reflect  upon  events 
typical  of  the  entire  site.    Flakes  covered  largely  by  cortex,  or 
primary  decortifi cation  flakes,  may  be  under-represented  at  the  site. 
If  detailed  analysis  of  shatter  confirms  this,  it  is  possible  that 
satellite  extractive  camps  existed  nearby  in  the  river  valley. 

There  is  an  additional  means  by  which  we  may  infer  intersite 
relationships  between  FjPi-29  and  other  locations.    To  my  mind,  there 
is  a  low  diversity  of  non-debitage  tool  types  at  the  site.    Whether  or 
not  specimens  such  as  used  edge  modified  flakes  imply  significant 
domestic  occupation  or  merely  the  presence  of  non-1 ithic  tool  manufactur- 
ing activities,  there  simply  do  not  seem  to  be  very  many  kinds  of  arti- 
facts in  the  collection.    To  account  for  this  state  of  affairs,  several 
thoughts  should  be  set  forward.    I  would  predict  that  if  tool  manufacture 
at  FjPi-29  were  principally  aimed  at  creating  tools  for  tasks  which  were 
to  be  carried  out  relatively  close  to  the  site,  then  a  detectable 
diversity  of  tool  types  and  resultant  debitage  should  be  present.  This 
would  be  true  because  discards,  rejects  and  the  expedient  nature  of 
debitage  should  all  reflect  greater  specialization  of  tools  in  spite 
of  the  fact  that  most  tools  would  be  taken  away.    The  greater  speciali- 
zation of  tools  is  predictable  because  more  immediate  uses  would  be 
foreseen.    Alternatively,  if  tool  manufacture  was  undertaken  to  build 
up  an  inventory  of  raw  materials  for  activities  more  distant  in  time 
and  space,  one  might  expect  a  limited  diversity  of  tools  and  the 
debitage  from  tool  manufacture.    This  would  be  true  in  that  blanks 
and  preforms  would  be  the  almost  exclusive  end  product.    These  forms 
would  allow  for  efficient  transport  of  raw  material  while  leaving 
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open  the  ultimate  functional  form  created.    That  is,  specific  tasks 
in  which-  tools  were  to  be  used  might  not  be  as  clearly  foreseen.  The 
latter  alternative    may    be  most  true  of  FjPi-29  materials  uncovered 
to  date. 

Reasoning  along  these  lines  leads  again  to  questions  of  regional 
scope,  although  this  avenue  is  the  inverse  of  the  argument  made  earlier 
Whatever  th£  case,  there  are  several  ways  of  approaching  the  inter- 
relationships between  FjPi-29  and  other  sites  in  the  region.  The 
site  is  not  simply  a  repository  for  detailed  technological  information, 
but  can  also  tell  us  something  of  the  flow  of  lithic  resources  through- 
out the  region.    That,  in  turn,  informs  us  of  another  order  of  socio- 
economic questions.    I  cannot  overstress  the  value  of  such  issues  for 
long-term  research  and  the  next  phase  of  interpretation. 

There  are  several  facets  of  the  future  treatment  of  the  site  which 
should  be  recognized  now.    With  some  25,000  artifacts  already  on  hand, 
there  is  no  question  but  that  any  type  of  concerted  excavation  effort 
will  yield  a  monumental  collection.    The  specimens  will  require  proper 
housing  and  it  will  be  by  far  best  for  future  workers  if  they  are 
housed  together.    More  critically,  the  information  that  can  be  garnered 
from  each  item  could  only  be  handled  in  some  convenient  format.  I 
must  stress  that  uniform  cataloguing  procedures  and  standardized  record 
of  information  from  each  artifact  are  now  essential.    Already,  the  only 
feasible  means  of  dealing  with  this  collection  is  through  a  data 
retrieval  system,  preferably  with  an  on-line  terminal  which  could  be 
easily  accessed.    The  facilities  provided  by  the  building  at  the  site 
allow  one  of  the  best  opportunities  possible  for  this  approach,  now  so 
common  on  large  projects  with  similar  amounts  of  information  to  handle. 

Personally,  I  have  grave  doubts  if  any  form  of  cultural  strati- 
graphy could  be  demonstrated  for  the  site.    If  it  ever  did  exist,  sub- 
sequent disturbances  have  truly  had  a  sweeping  effect.    This  does  not 
mean  that  new  approaches  to  the  problems  of  small  scale  stratigraphy 
should  be  discouraged  at  the  site.    Indeed,  it  is  the  ideal  testing 
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ground  for  this  difficult  problem.    By  the  same  token,  widespread 
disturbance  and  lack  of  stratigraphy  do  point  clearly  in  one  direction. 
When  a  site  has  a  specific  function,  as  does  this  one,  and  when  that 
same  site  has  a  combined  archaeological  record  extending  over  thousands 
of  years  of  prehistory,  one  of  the  few  profitable  avenues  by  which  to 
proceed  would  be  to  accept  the  constancy  of  site  function  as  a  working 
premise.    At  the  most  general  level,  if  there  is  a  certain  homogeneity 
of  results,  then  one  might  expect  that  the  site  contributed  to  a 
region's  prehistory  in  much  the  same  way  through  time.    This  would  be 
a  significant  finding  to  demonstrate  conclusively.    If  the  premise  were 
untrue,  then  more  heterogenous  results  may  very  well  follow.  The 
nature  of  the  archaeological  record  at  the  Strathcona  Science  Park 
Archaeological  Site  pushes  us  in  the  direction  of  that  working  premise. 
At  the  present  time, perhaps  only  10%  of  the  site's  original  extent 
remains  for  excavation.    In  effect,  our  excavations  are  sampling  a 
rather  small  sample.    That  being  true,  to  speak  of  trends  in  hetero- 
geneity or  homogeneity  in  the  artifact  assemblages  and  their  spatial 
organization  absolutely  requires  that  we  be  confident  that  we  have 
representative  information  from  the  site.    Rather  than  making  conclusions 
about  excavations  in  the  exit  gate  area  and  so  forth,  I  feel  a  well 
planned  sampling  strategy  should  be  implemented  to  provide  a  stable 
underpinning  for  generalizations  about  the  site. 

With  these  applications,  the  Strathcona  Science  Park  Archaeological 
Site  would  be  able  to  fulfill  its  role  in  the  extensive  interpretive 
program  developed  about  it,  while  at  the  same  time  it  could  make  possible 
meaningful  research  contributions. 
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FIGURE  27:    Construction  activities  viewed  from  the  exit  gate 
area  during  the  winter  of  1979. 


FIGURE  29:    Fauna!  remains  uncovered  in  Unit  B  of  the  Picnic 
Pavillion  Bicycle  Path  area. 
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FIGURE  31:    Endscrapers  recovered  during  Newton  and  Pollock's 
work  in  the  spring  of  1979. 
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FIGURE  32:    Split  pebbles  recovered  during  Newton  and  Pollock's 
work  in  the  spring  of  1979. 


FIGURE  33:    Three  forms  of  biface  from  FjPi-29.    The  specimen 
on  the  right  comes  from  Newton  and  Pollock's  work 
during  the  spring  of  1979.    Note  the  pronounced 
asymmetry  and  extremely  fine  lateral  retouch  of 
the  specimen  in  the  centre.    This  item,  which  was 
discovered  on  the  fall  of  1979,  appears  to  be  a 
finished  tool . 
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FIGURE  36:    Large,  discoidal  bifaces  which  appear  to  be  in 
the  early  phases  of  reduction. 


FIGURE  37:    Large  bifaces  from  fall,  1979  excavations.  The 
specimen  to  the  right  appears  to  have  broken 
during  manufacture  while  the  biface  on  the  left 
shows  distinct  asymmetry  and  fine  lateral  edge 
retouch. 
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FIGURE  38:    A  large  biface  which  appears  to  have  been  used  as 
an  adze.    Note  the  intense  battering  and  step 
fracturing  toward  the  right  hand  edge  of  the  specimen. 
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FIGURE  39:    Endscrapers  recovered  from  the  exit  gate  excavations 
in  the  fall  of  1979. 
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FIGURE  41:    Large  cores  from  excavations  during  the  fall  of 
1979. 
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FIGURE  43:    A  sample  of  split  pebbles  from  FjPi-29. 


FIGURE  45:    A  large  anvil  from  the  fall,  1979  excavation. 
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FIGURE  46:    Another  example  of  an  anvil  from  excavations  in 
the  exit  gate  area. 


FIGURE  47:    A  large  specimen  of  quartzite,  with  a  bifacial ly 
shaped  notch  shown  at  the  top  of  this  plate.  A 
similar  item,  shaped  like  a  figure  eight,  has 
been  noted  in  the  Sheptycki  collection.  These 
specimens  may  have  been  used  as  mauls  or  as  imple- 
ments to  aid  in  the  recovery  of  quartzite  cobbles 
during  quarrying.    The  notching  is  presumably 
related  to  hafting. 


ARCHAEOLOGICAL  SURVEY  OF  ALBERTA 


MANUSCRIPT  SERIES 


1.  Final  Report  of  the  1983  Season  at  Head-Smashed- In  Buffalo  Jump, 
Alberta.  By  J.  Brink,  M.  Wright,  B.  Dawe  and  D.  Glaum.  373  pp. 
1985. 

2.  FjPi-29,  A  Prehistoric  Workshop  Site  in  the  Alberta  Parklands.  By 
B.  Newton  and  J.W.  Pollock.  119  pp.  1985  (Bound  with  No.  3  and  No. 
4). 

3.  Archaeological  Exavation  at  the  Strathcona  Science  Park  Site 
(FjPi-29).    By  H.  Pyszczyk.    222  pp.    1985  (Bound  with  No.  2  and 
No. 4). 

4.  The  Results  of  Mitigative  Excavations  During  the  Fall  of  1979, 
Strathcona  Science  Park  Archaeological  Site  (FjPi-29).  By 
J.W.  Ives.    108  pp.    1985  (Bound  with  No.  2  and  No.  3). 

5.  A  Spatial  Analysis  of  Artifact  Distribution  on  a  Boreal  Forest 
Archaeological  Site.    By  J.W.  Ives.    167  pp.  1985. 

6.  The  Archaeology  of  Victoria  Post,  1864-1897.  By  M.R.A.  Forsman. 
225  pp.  1985. 


7.    Hawkwood  Site  (EgPm-179):    A  Mul ti -component  Prehistoric  Campsite  on 
Nose  Hill.    By  S.  Van  Dyke  and  S.  Stewart.    224  pp.  1985. 


ARCHAEOLOGICAL  INVESTIGATIONS  AT 
THE  STRATHCONA  SCIENCE  PARK  SITE  (FjPi 

FINAL  REPORT 

PERMIT  NUMBER  80-74 


by 

Heinz  Pyszczyk 
Simon  Eraser  University 
Burnaby,  British  Columbia 
V5A  1S6 


Submitted  to 

Alberta  Culture 
Historical  Resources  Division 
Archaeological  Survey  of  Alberta 
Edmonton,  Alberta 


January  1981 


PREFACE 


When  Gabriel! a  Prager  and  I  conducted  excavations  at  the  Strathcona 
Site  in  1980,  we  recovered  thousands  of  waste  flakes  and  detritus, 
spanning  a  3,700  year  period,  all  compressed  into  30  cm  -  40  cm  of  matrix 
and  very  little  else.    It  was  not  too  difficult  to  see  what  direction 
our  research  might  take.    In  fact,  we  were  left  with  little  choice  except 
to  examine  lithic  reduction  techniques  and  to  determine  whether,  in  spite 
of  the  compressed  stratigraphy  (if  one  could  call  it  stratigraphy),  it 
was  possible  to  recognize  any  temporal  changes  in  these  reduction 
techniques.    Although  the  contents  of  this  report  also  describe  the 
results  of  other  field  objectives  (i.e.,  site  size/boundaries)  which  we 
felt  were  important  to  understand  at  the  early  stage  of  site 
investigations,  examination  of  those  two  themes  were  essentially  the 
major  aims  of  this  report  in  1980;  they  are  as  important  today  as  they 
were  then. 

Subsequent  investigators  at  the  Strathcona  Site  disagreed  with  some 
of  the  results  in  this  report;  others  supported  many  of  its  findings. 
Professional  disagreement  stimulates  more  research,  but  this  cannot  take 
place  unless  other  archaeologists  also  are  aware  of  this  disagreement. 
The  only  way  to  increase  such  awareness  is  to  make  more  of  these 
manuscripts  available  to  a  larger  professional  audience.    This  support  of 
publication  of  archaeological  reports  will  undoubtedly  be  beneficial  to 
Alberta  archaeology  and  arouse  interest  in  research  on  problems  such  as 
those  dealt  with  in  this  report. 

The  challenge  of  trying  to  apply  micro-stratigraphy  and  knowledge  of 
reduction  techniques  to  site  interpretation  is  only  just  beginning.  A 
better  understanding  of  these  issues  is  critical  if  questions  about 
culture  change  are  to  be  answered.  I  hope  that  some  of  the  results  of 
this  report  will  provoke  more  thought  and  research  into  these  areas  of 
archaeological  inquiry.  Judging  from  the  Strathcona  Site  reports  that 
followed  this  one,  it  appears  that  my  hopes  will  be  fulfilled. 

Heinz  Pyszczyk 
The  Archaeological  Survey  of  Alberta 

Edmonton,  1985 


ABSTRACT 


Investigations  of  a  north-central  Alberta  prehistoric  quarry/work- 
shop were  conducted  throughout  the  summer  months  of  1980,    Research  ob- 
jectives were  of  a  practical  and  academic  nature,  as  well  as  publicly 
oriented  since  the  site  had  recently  been  developed  into  an  archaeo- 
logical interpretive  center  where  the  public  could  view  archaeological 
research  in  progress. 

Investigations    included  completion  of  unfinished  fiel dwork, and  incor- 
poration of  a  topographic  map  by  a  N.A.I.T.  survey  team.    A  systematic 
area  survey  more  objectively  defined  site  boundaries.    Results  from  a 
proton  magnetometer  survey  were  assessed,  and  greater  vertical  control 
of  site  stratigraphy  was  attempted  by  using  three  dimensional  mapping 
methods;  results  from  both  analyses  were  disappointing. 

Lithic  remains  yielded  two  additional  projectile  point  types--Avon- 
lea  and  Pelican  Lake.    The  lithic  analysis  was  primarily  aimed  at  thor- 
oughly examining  debitage.    A  series  of  flake  types  were  described  enab- 
ling future  researchers  to  more  explicitly  identify  prehistoric  lithic 
reduction  techniques.    Temporal  site  debitage  comparisons  suggest  that 
little  change  in  lithic  reduction  techniques  or  raw  material  utilization 
occurred.    Comparisons  to  other  regional  lithic  assemblages  shows  a  con- 
siderable arithmetic  range  which  presumably  reflects  numerous  human 
activities;  such  comparisons  have  helped  isolate  those  variables  that 
distinguish  lithic  workshops/quarries  from  other  prehistoric  sites. 


ACKNOWLEDGEMENTS 


I  wish  to  express  my  thanks  to  my  field  assistant,  Gabriella  Prager, 
and  field  crew,  Lan  Chan,  Heather  Dumka,  and  Guy  Trott  who  so  diligently 
excavated  and  processed  artifacts  throughout  the  summer.  Their  patience 
with  me,  their  surroundings,  and  with  the  public  is  greatly  appreciated. 

My  thanks  to  the  research  staff  at  the  Archaeological  Survey  of 
Alberta  who  always  assisted  as  best  they  could  under  various,  and  some- 
times difficult  circumstances. 

Gabriella  Prager  typed  the  manuscript  and  also  offered  help  with 
editorial  changes.    Responsibility  for  any  errors  or  omissions,  however, 
must  rest  with  me. 


Heinz  Pyszczyk 
Project  Director 
Department  of  Archaeology 
Simon  Fraser  University 


-iv- 


TABLE  OF  CONTENTS 

Page 

ABSTRACT   iii 

ACKNOWLEDGEMENTS   iv 

TABLE  OF  CONTENTS   v 

LIST  OF  TABLES   vii 

LIST  OF  FIGURES   viii 

INTRODUCTION    1 

Rationale    1 

Regional  Setting    3 

Site  Description  and  History    4 

RESEARCH  OBJECTIVES,  METHOD  AND  PROCEDURE   10 

Objectives   10 

Research  Methods  and  Procedure    11 

FIELDWORK  RESULTS    17 

Completion  Of  Unfinished  Units    17 

Permanent  Grid  Implementation    19 

Proton  Magnetometer  Assessment    19 

Stratigraphic  Analysis    19 

Site  Boundary  Assessment    24 

LITHIC  ANALYSIS    27 

Introduction    27 

Quantitative  Summary    30 

Raw  Material  Sources    32 

Artifact  Descriptions    33 

Reduction  Methods  and  Techniques    55 

INTRA-SITE  AND  INTER-SITE  COMPARISONS   58 

Temporal  Technological  Trends    68 

On-Site  Versus  Off-Site  Activities    76 

Prehistoric  Quarry/Workshops:    Definition  And  Comparison  .  79 

SUMMARY  AND  CONCLUSIONS    85 

Fieldwork   85 

-V- 


TABLE  OF  CONTENTS  (cont.) 


Page 


Lithic  Analysis    87 

Intra-Site  and  Inter-Site  Comparisons    89 

Lithic  Classification    91 

RECOMMENDATIONS    94 

Fieldwork   94 

Analytical  Methods    98 

Public  Considerations    99 

BIBLIOGRAPHY    100 

APPENDIX  I    Unit  Two-Dimensional  Diagonal  Artifact  Plots  ....  105 

APPENDIX  II    Artifact  Recovery  From  Site  Boundary  Tests    ....  120 

APPENDIX  III    Unit  Lithic  Summaries    123 

APPENDIX  IV    Unit  Level  Lithic  Summaries    142 

APPENDIX  V    Bulk  Sample  Results   204 

APPENDIX  VI    Pearson  Correlation  Coefficient  Analysis   207 

APPENDIX  VII    Artifact  Metrics    219 


-vi- 


LIST  OF  TABLES 

Page 

Table  1.    Artifact  presence/absence  ratios  and  differences  between 


ratio  tests  26 

Table  2.    Lithic  summary  of  1980  lithic  industry  31 

Table  3.    Bipolar  flake  and  raw  material  ratios  58 

Table  4.    Expected  flake  type  frequencies  and  ratios    63 

Table  5.    Direct  percussion  flake  ratios    63 

Table  6.    Relative  proportions  of  pressure  flakes  67 

Table  7.    Quartzite  core  temporal  distributions  72 

Table  8.    Material  and  artifact  temporal  distributions    74 

Table  9.    Comparison  of  initial  to  secondary  reduction  sequences 

by  area  78 

Table  10.    Comparison  of  initial  to  secondary  reduction  sequences 

by  area  79 

Table  11.    Comparison  of  site  lithic  assemblages  83 

Table  12.    Differences  between  site  lithic  assemblages    84 

Table  13-30.    Unit  lithic  summaries  124-141 

Table  31-93.    Unit  level  summaries  143-203 

Table  94-104.    Pearson's  correlation  coefficients  208-219 

Table  105-107.    Artifact  metrics    220-222 


-vii- 


LIST  OF  FIGURES 


Page 


Figure  1.    Location  of  the  Strathcona Science  Park  Site  ....  2 

Figure  2.    Profile  of  the  east  bank  of  the  North  Saskatchewan 

Valley  near  the  Strathcona  Site   5 

Figure  3.    Schematic  representation  of  the  Strathcona  Site  soil 
profile  compared  to  soil  horizon  depth  ranges  of 
orthic  black/gray  and  eluviated  chernozems    ....  7 

Figure  4.    Present-day  vegetation  at  the  Strathcona  Site  .  .  .•  8 

Figure  5.    Placement  of  1980  excavation  units   12 

Figure  6.    Transect  units  for  site  boundary  definition  at  the 

Strathcona  Site   14 

Figure  7.    Pedestaled  artifacts  in  Unit  2,  Level  A,  at  the 

Strathcona  Site   17 

Figure  8.    Plan  drawing  of  lithic  cluster  in  Unit  2   18 

Figure  9.    Lithic  cluster  in  the  northeast  corner  of  Unit  2.  .  18 

Figure  10.    Cross-section  of  depression  in  Units  10  and  13, 

Level  E   20 

Figure  11.    Example  of  resulting  soil  disturbance  from  a  rec- 
ently fallen  tree   20 

Figure  12.    Postulated  soil  deposition  rates  and  projectile 

point  plots   22 

Figure  13.    Example  of  a  three-dimensional  artifact  map  from 

Unit  1,  Level  A,  the  Strathcona  Site   23 

Figure  14.    Arbitrary  20  meter  isobars  and  corresponding  arti- 
fact ratios   25 

Figure  15.    Biface  fragments  and  complete  bi faces   34 

Figure  16.    Biface  fragments  and  complete  bi  faces   36 

Figure  17.    Biface  fragments  and  complete  bi  faces   36 

-vi  ii- 


LIST  OF  FIGURES  (cont.) 


Page 


Figure  18.    Uni faces  from  the  Strathcona  Site   38 

Figure  19.    Unifaces  from  the  Strathcona  Site   39 

Figure  20.    Side  scrapers  and  end  scrapers   40 

Figure  21.    Side  scrapers  and  end  scrapers   41 

Figure  22.    Projectile  points  and  point  fragments   43 

Figure  23.    Projectile  points  and  point  fragments   44 

Figure  24.    Bipolar  cores   46 

Figure  25.    Bipolar  cores   47 

Figure  26.    Mul ti pi atform  core  preparation    48 

Figure  27.    Quartzite  mul ti platform  core    49 

Figure  28.    Close-up  view  of  the  petrified  wood  blade  core  ...  51 

Figure  29.    Pieces  Esquille^s    53 

Figure  30.    Pieces  Esquillees    54 

Figure  31.    Chert  nodule  fragment      56 

Figure  32.    Illustration  of  some  basic  bipolar  flake  types  and 

hard  and  soft  hammer  flake  types   57 

Figure  33.    Illustration  of  a  handheld  direct  percussion  technique 

and  resulting  flakes    60 

Figure  34.    Removal  of  two  spalls  by  hand  held  direct  percussion 
resulting  in  a  parallelogram  and  triangular  shaped 

core   61 

Figure  35.    Illustration  of  spall  reduction,  blank-biface  pro- 
duction and  resulting  flake  types   66 

Figure  36.    Introduction  of  smaller  projectile  points  and  expected 

change  in  raw  material  use   69 

Figure  37.    Comparison  of  core  and  flake  type  frequencies   73 

-ix- 


LIST  OF  FIGURES  (cont.) 


Page 

Figure  38,  Comparison  of  material  flake  type  frequencies.  .  .  75 
Figure  39.  Comparison  of  'vitreous'  to  quartzite  artifact  types.  80 
Figure  40-53.    Unit  two-dimensional  artifact  plots    106-119 


-X- 


INTRODUCTION 


Archaeological  investigations  were  conducted  at  the  Strathcona  Site 
from  June  15  through  September  6,  1980  under  the  direction  of  the  auth- 
or,   assisted  by  Gabriella  Prager,  with  a  field  crew  composed  of  Lan 
Chan,  Guy  Trott,  and  Heather  Dumka.    Research  was  made  possible  with  a 
contract  and  funding  awarded  by  the  Archaeological  Survey  of  Alberta, 
Alberta  Culture. 

RATIONALE 

The  geographical  setting  and  nature  of  the  Strathcona  Site  make  it 
an  invaluable  public  educational  center  and  academically  informative 
site  (Figure  1).    The  surrounding  area  has  been  developed  into  a  science 
park  housing  a  variety  of  scientific  displays.    With  this  theme  in  mind. 
Alberta  Culture  developed  this  prehistoric  workshop  into  an  archaeologi- 
cal interpretive  center  since  it  was  conveniently  located  within  park 
boundaries.    The  public  were  invited  to  watch  our  field  crew  excavate, 
record,  and  analyse  all  recovered  prehistoric  remains.    As  well,  a  new- 
ly constructed  research  laboratory/museum  facility  housed  displays  on 
North  American  culture  history,  tool  manufacturing  methods,  and  archaeo- 
logical laboratory  techniques.    Thus,  continuing  investigations  at  the 
Strathcona  Site  produced  a  more  informal  educational  setting  for  the 
public  to  learn  about  Alberta's  cultural  resources. 

The  Strathcona  Site  is  one  of  the  few  parkland  lithic  quarry/work- 
shops to  have  been  thoroughly  investigated.    In  the  future,  data  from 
the  site  will  help  archaeologists  more  thoroughly  understand  raw  mater- 
ial attribute  selection.    As  well,  research  was  also  directed  toward 
understanding  specific  lithic  reduction  techniques  and  should  help  es- 
tablish a  lithic  reduction  attribute  list  which  will  aid  in  more  clearly 
defining  aboriginal  technological  methods.    Moreover,  in  the  future  data 
from  this  site  should  add  to  a  regional  synthesis  of  aboriginal  resource 
utilization  and  settlement  patterns.    Finally,  the  site  was  also  used 
to  assess  some  relatively  new,  potential  archaeological  research  tech- 
niques and  their  effectiveness  in  recovering  cultural  remains. 

To  summarize,  excavations  were  directed  toward  more  informally 
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Figure  1.    Location  of  the  Strathcona  Science  Park  Site  (FjPi-29). 
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educating  the  public  on  archaeological  research  methods  and  Alberta  pre- 
history.   Additionally,  specific  lithic  technological  problems  were  in- 
vestigated and  will  help  place  the  Strathcona  Site  into  a  regional  frame- 
work in  terms  of  resource  utilization  and  aboriginal  settlement  patterns. 

REGIONAL  SETTING 

ENVIRONMENT 

The  Strathcona  Site  is  located  in  the  prairie-forest  ecotone  where 
continental  climatic  conditions  consist  of  short,  hot  summers  with  +15°C 
mean  July  temperatures,  and  long,  cold  winters  with  -17°C  mean  January 
temperatures  (Hardy  1975). 

Vegetation  in  the  aspen  parkland  transition  zone  consists  of  dense 
aspen  stands  interspersed  with  meadows  (Rowe  1972:35).    Trembling  aspen 
is  the  predominant  tree  species,  although  some  birch  as  well  as  other 
conifers  such  as  pine,  spruce,  and  tamarack  are  found  in  the  river  val- 
leys, along  lake  shores,  and  sandy  glacial  outwash  areas.    Of  major  im- 
portance are  the  numerous  berry-producing  species  (raspberries,  pin- 
cherries,  chokecherries ,  saskatoons  and  blueberries)  which  grow  along 
river  terraces  and  also  in  sandy,  well  drained  areas. 

The  parkland's  topographical  and  vegetational  diversity  make  it  a 
highly  productive  wildlife  habitat.    Abundant  lakes,  sloughs,  and  rivers 
are  the  nesting  grounds  of  a  large  variety  of  waterfowl  and  abound  with 
numerous  fish  species.    Such  habitat  is  also  important  for  large  mammals 
and  many  smaller  mammals  such  as  beaver,  muskrat,  mink,  otter,  lynx  and 
hare.    Perhaps  most  important  however,  the  parkland  served  as  the  winter- 
ing grounds  for  the  plains  bison  which  was  an  important  source  of  food 
for  past  aboriginal  peoples. 

CULTURE  HISTORY 

A  summary  of  the  regional  culture  history  comes  from  Wormington  and 
Forbis  (1965),  Reeves  (1970),  Adams  (1976),  Pollock  (1978),  and  Losey 
(1978). 

Evidence  for  prehistoric  peoples  in  Alberta's  prairie-forest  ecotone 
has  been  traced  back  to  the  Early  Prehistoric  Period  (ca.  10,000  B.C.  - 
5000  B.C.).    The  early  part  of  this  period  is  represented  by  Clovis  and 
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Folsom  fluted  points  which  are  documented  further  south  by  a  few  surface 
finds.    The  first  well  documented  finds  are  represented  by  later  Scotts- 
bluff,  Eden,  and  Cody  Phases  (Wormington  and  Forbis  196  5).    Peoples  from 
these  phases  were  free-ranging  hunter/gatherers  who  relied  heavily  on  a 
large  game  animal  subsistence  economy,  but  also  utilized  a  variety  of 
other  game  animals,  waterfowl,  fish  and  plant  species. 

All  the  Early  Middle  Prehistoric  Phases  (ca.  5500  B.C.  -  1000  B.C.) 
are  well  documented  in  the  region  and  include  Oxbow,  McKean,  Duncan  and 
Hanna  points.    Often  these  phases,  such  as  the  Oxbow  Phase,  occur  over 
a  long  temporal  and  geographical  span.    Technological  innovations  in- 
clude the  introduction  of  atlatls  and  bison  pounds.    The  Late  Prehis- 
toric Period  (ca.  1000  B.C.  -  A.D.  200-700)  is  represented  by  a  plains- 
oriented  Pelican  Lake  Phase  (Tuxana  Tradition),  while  the  Besant  Phase, 
or  Napikwan  Tradition,  is  more  woodlands-based  (Reeves  1970).  Bison 
pounding  becomes  more  predominant  and  tipis  are  introduced  at  this  time. 

The  Late  Prehistoric  Period  (ca.  A.D.  200-700  -  A.D.  1770)  is  char- 
acterized by  corner  and  side-notched  projectile  points,  cord-marked 
pottery,  use  of  the  bow  and  arrow,  and  large  game  driving  activities. 
The  Tuxana  Tradition  is  represented  by  the  Avonlea  Phase  as  well  as 
later  side-notched  point  types. 

Historically,  Athabaskan-speaking  (Beaver,  Sekani,  Sarsi)  and  Algon- 
kin-speaking  groups  (Blackfoot,  Assiniboine,  and  Cree)  exploited  regional 
resources  (Losey  1978:56).  Tensions  between  these  groups  over  local 
resources  often  occurred  although  they  were  certainly  increased  by  Euro- 
pean economic  intervention  (Ray  1974).  Whether  similar  inter-group  dis- 
parities existed  prehistorical ly  over  local  resources  is  presently  poor- 
ly understood  (Losey  1978). 

SITE  DESCRIPTION  AND  HISTORY 

ENVIRONMENT  AND  GEOLOGY 

The  Strathcona  Site  is  located  on  the  upper-most  terrace,  immediately 
east  of  the  North  Saskatchewan  River  at  an  elevation  of  660  meters  above 
sea  level  and  approximately  60  vertical  meters  above  the  North  Saskat- 
chewan River  (Figure  2).    Westgate  (1969:138)  has  Identified  four 
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post-glacial  terraces  in  the  vicinity.    The  underlying  parent  material 
consists  of  reworked  Saskatchewan  Sands  and  Gravels  which  are  a  primary 
quartzite  source  (MacPherson  and  Kathal  1973:4).    Immediately  underlying 
the  site,  occur  lacustrine  silt  and  clay  till  deposits  '{Westgate  1969: 
130).    Chernozemic  orthic  black  and  gray  soils  predominate  and  some  old 
solunetzic  soil  formations  are  still  apparent  (Pawluk,  Department  of 
Soil  Sciences,  The  University  of  Alberta,  personal  communication). 

Previous  human  disturbance  has  altered  original  soils  and  vegetation 
(Pollock  and  Newton  1979).    The  site  is  bisected  by  a  large  landfill 
area  located  immediately  to  the  east.    Towards  the  north,  landfill  activi- 
ties and  recent  building  construction  have  also  caused  disturbance.  In 
the  past  FjPi-29  ranged  a  considerable  distance  along  the  North  Saskat- 
chewan River  and  Pine  Creek  Ravine  where  a  great  deal  of  cultural  debris 
was  found  in  a  nearby  cultivated  field.    Presently,  approximately  20,000 
square  meters  of  the  upper  terrace  is  known  to  contain  cultural  remains. 

Site  disturbance  is  also  apparent  when  the  soil  profile  is  examined. 
An  indeterminate  amount  of  the  upper  profile  has  been  either  disturbed 
or  removed  by  the  brush  clearing  activities  (Pawluk,  Department  of  Soil 
Sciences,  The  University  of  Alberta,  personal  communication)  (Figure  3). 
Pawluk's  investigations  indicate  that  between  10  cm  to  15  cm  of  the 
upper  L-H  and  Ah  horizon  are  missing.    Thus,  any  excavation  unit  depth 
comparisons  become  somewhat  tenuous  since  the  amount  of  soil  removed  is 
variable. 

Today  young  trembling  aspens  grow  on  the  site  and  are  interspersed 
with  saskatoon  and  chokecherry  bushes  (Figure  4).    Investigations  during 
1980  show  that  vegetation  has  been  cleared  at  least  once  from  the  entire 
site  as  is  suggested  by  a  major  brush  windrow  that  runs  diagonally  ac- 
ross the  site  (Newton  and  Pollock  1979).    Presumably  these  clearing  ac- 
tivities were  undertaken  to  construct  a  former  wooden  radio  transmission 
tower  which  is  marked  by  surface  depressions  and  iron  stakes  that  orig- 
inally held  guy  wires. 


PREVIOUS  RESEARCH 

The  Strathcona  Site  was  nearly  destroyed  when  park  facilities  were 
constructed  but  was  eventually  protected  as  a  cultural  resource  by  the 
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Figure  4.    Present-day  vegetation  at  the  Strathcona 
Site. 

Archaeological  Survey  of  Al berta ,  Alberta  Culture.    Initial  reporting 
of  the  site  by  ARESCO  Limited,  Calgary,  in  1976  was  followed  by  test 
excavations  and  surface  collections  by  Newton  and  Pollock  in  1978.  Pro- 
posed construction  of  a  laboratory/museum  facility,  walkway,  and  a  plat- 
form overlooking  the  North  Saskatchewan  River,  resulted  in  further  sal- 
vage excavations  during  the  late  summer  and  fall  of  1979  by  Newton  and 
Ives,  the  Archaeological  Survey  of  Alberta. 

Investigations  by  Newton  and  Pollock  led  them  to  report  that  the 
site  was  a  single  component  Oxbow  lithic  workshop.  However,  further 
excavations  by  Newton  and  Ives  in  1979  revised  these  results  and  re- 
vealed that  FjPi-29  was  a  mul  ti -component  site  containing: 

1.  Early  twentieth  century  coal  mining  activities  along  the  North 
Saskatchewan  River  banks. 

2.  A  Late  Prehistoric  component  as  evidenced  by  cord-marked  pot- 
tery (ca.  A.D.  1000  -  19th  century). 

3.  A  Late  Prehistoric  component  represented  by  a  Besant  projectile 
point  (ca.  300  B.C.  -  A.D.  700). 

4.  A  Middle  Prehistoric  component  represented  by  Duncan  and  McKean 
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lanceolate  points  (ca.  2500  B.C.  -  1500  B.C.). 

5.    A  Middle  Prehistoric  component  represented  by  an  Oxbow  projec- 
tile point  (ca.  3000  B.C.  -  1500  B.C.). 

These  results  showed  that  the  site  served  as  an  important  lithic 
extractive/reduction  area  throughout  the  Middle  and  Late  Prehistoric 
Periods  where  to  date  well  over  15,000  artifacts  have  been  recovered. 
Presently,  the  oldest  radiocarbon  dates  are  3730  +  80  years  B.P.  although 
the  presence  of  an  Oxbow  component  may  indicate  an  occupation  date  of 
over  5000  years  B.P. 
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RESEARCH  OBJECTIVES  3  METHOD  AND  PROCEDURE 
OBJECTIVES 

Uniqueness  of  the  Strathcona  Site  as  an  archaeological  interpretive 
center  required  that  research  objectives  fulfill  public  as  well  as  aca- 
demic interests.  Research  objectives  are  divided  into:  A.  Fieldwork; 
and,  B.    Lithic  analysis. 

A.  FIELDWORK 

1.  Completion  of  four  previously  unfinished  excavation  units  was 
necessary  (Newton  and  Pollock  1979). 

2.  Implementation  of  a  more  permanent  grid  system  and  a  detailed 
topographic  map  of  the  site  and  surrounding  area  was  required. 
This  work  was  carried  out  by  professional  surveyors  from  N.A.I.T. 

3.  Assessment  of  a  proton  magnetometer  survey  that  was  previously 
conducted  on  portions  of  the  site  (Gibson  1979).    Gibson's  re- 
search attempted  to  locate  hearth  features  by  detecting  high 
magnetic  readings. 

4.  An  attempt  was  made  to  separate  the  various  prehistoric  compon- 
ents by  carefully  mapping  all  artifacts  three-dimensionally. 

5.  A  systematic  site  boundary  and  area  survey  was  necessary  before 
any  long-term  research  or  sampling  design  could  be  employed. 

6.  Excavating  units  for  display  purposes  and  providing  general  in- 
formation to  the  public  on  the  nature  and  history  of  the  site. 

B.  LITHIC  ANALYSIS 

Artifacts  and  lithic  debitage  were  first  described,  classified,  and 
then  quantified.    Such  data  can  then  be  compared  to  other  lithic  assem- 
blages or  is  easily  combined  with  future  site  data.    Once  accomplished, 
these  data,  along  with  data  from  other  lithic  assemblages,  were  organ- 
ized to  investigate  the  following  problems: 

1.  Lithic  debitage  is  usually  neglected  but  is  an  important  indi- 
cator of  technological  diversity  or  change.  A  lithic  debitage 
analysis  will  determine  what  flake  types  and  other  debitage 
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attributes  can  best  identify  various  lithic  reduction  techniques 
or  raw  material  selection. 

2.  Lithic  technological  change(s)  is  a  measure  of  cultural  evolu- 
tion since  the  techno-economic  subsystem  is  considered  by  many 

to  invariably  affect  all  other  cultural  subsystems  {Steward  1953). 
Debitage  from  the  Strathcona  Site  was  examined  for  change  in 
raw  material  use  or  change  in  lithic  reduction  techniques. 

3.  Humans  continually  choose  between  different  modes  of  energy  ex- 
penditure to  more  efficiently  exploit  their  environment.  Such 
choices  should  be  apparent  by  analysing  lithic  samples  from  the 
Strathcona  Site  and  surrounding  area.    Did  primary  decortication 
occur  only  on  lower  terraces  nearer  raw  material  sources,  or  was 
the  entire  reduction  phase  carried  out  on  the  upper  terrace? 

4.  Comparison  of  regional  lithic  assemblages  will  lead  to  a  better 
understanding  of  site  type  variability.    This  preliminary  com- 
parison is  intended  to  determine  what  variables  distinguish 
quarry/workshops  from  other  types  of  prehistoric  sites. 

RESEARCH  METHODS  AND  PROCEDURE 

FIELD  AND  LABORATORY  METHODS 

The  entire  upper  terrace  was  gridded  off  into  20  meter  squares  using 
the  Alberta  Township-County  Grid  System  (Figure  5).    The  east-west  base- 
line is  roughly  centered  and  is  5,935,420  meters  north  of  the  equator. 
The  north-south  baseline  is  41,240  meters  east  of  the  114th  meridian. 
Corners  of  all  20  meter  squares  were  staked  by  wooden  pegs.    In  addition, 
two  permanent,  cemented  iron  datum  bars  were  placed  near  the  center  of 
the  site  and  on  the  west  end  (Figure  5).    A  topographic  map  of  the  area 
was  completed  by  the  N.A.I.T.  surveyors  (on  file  at  the  Archaeological 
Survey  of  Alberta,  Edmonton).    Brush  was  cleared  along  each  grid  line 
and  sometimes  along  lower  terrace  grid  lines. 

Excavations  were  conducted  using  one  meter  squares.    Currently  no 
statistically-oriented  sampling  designs  were  used  for  unit  placement. 
Instead,  units  were  located  to  finish  previous  excavations,  test  magne- 
tometer   anomalies,  and  placed  near  walkways  for  public  viewing  (Figure  5). 


Figure  5.    Placement  of  1980  excavation  units. 
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Excavations  were  conducted  by  trowel;  site  boundary  test  units  were 
dug  by  shovel.    Units  were  excavated  in  10  cm  arbitrary  levels  and  all 
artifacts  and  faunal  remains  were  mapped  three-dimensionally.  Matrix 
was  screened  through  a  0.5  cm  mesh  and  five    percent  bulk  samples  from 
each  one  meter  unit  were  fine-sorted.    Also,  soil  samples  were  collected 
from  magnetometer  test  units  to  conduct  chemical  analysis  for  possible 
iron  content. 

Artifacts  were  washed  and  catalogued  in  the  field.    A  new  catalogu- 
ing system  was  used  during  the  1980  field  season.    Artifacts  from  indivi- 
dual unit  levels  were  separately  catalogued.    For  example,  artifact  des- 
ignation "FjPi-29-5-A-r'  refers  to  the  first  artifact  which  was  found 
at  the  Strathcona  Site  in  Unit  five,  level  A.    Each  excavated  unit  was 
given  a  different  number  during  the  1980  field  season;  such  a  system 
can  be  indedinitely expanded  in  the  future. 

Proposed  hearth  features  were  examined  by  placing  one  or  two,  one 
meter  units  near  the  magnetometer  anomaly  (Figure  5).    Any  potential 
anomaly-producing  feature  (charcoal,  fire-cracked  rock,  depressions,  or 
metal  objects)  was  carefully  noted  from  each  unit. 

Attempts  to  isolate  any  site  stratigraphy  consisted  of  mapping  all 
artifacts  three-dimensionally,  then  drafting  two-dimensional  10  cm  wide 
diagonal  profiles  for  each  unit  (Appendix  I).    Artifacts  from  different 
unit  levels  were  also  compared  to  determine  whether  they  fit  together. 
Finally,  diagnostic  point  types  were  vertically  plotted  to  determine 
whether  any  depositional  trends  existed. 

Site  boundaries  are  difficult  to  ascertain,  especially  when  recent 
surveys  indicate  that  FjPi-29  runs  some  distance  along' the  North  Sask- 
atchewan River  and  east  along  Pine  Creek.    The  site  may  have  covered 
hundreds  of  acres  prior  to  recent  disturbance.    However,  that  portion 
located  west  of  the  landfill  area  required  a  more  thorough  boundary 
assessment.    Thus,  a  total  of  233  test  pits,  roughly  30  centimeteters  in 
diameter,  were  dug  on  lower  terraces  along  established  grid  lines  every 
five  meters  (Figure  6).    Measurements  were  taken  following  terrace  slopes 
and  artifacts  were  recorded  from  each  test  pit  (Appendix  II). 
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Figure  6.    Transect  units  for  site  boundary  definition 
at  the  Strathcona  Site. 
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DATA  ADEQUACY  AND  ANALYTICAL  ASSUMPTIONS 

No  data  ever  meet  all  necessary  analytical  requirements.    This  study 
is  no  exception.    At  the  outset  it  must  be  stressed  that  inconsistency 
in  excavation  methods  and  artifact  classifications  will  often  bias  re- 
sults.   Conclusions  from  this  study  are  to  be  considered  preliminary  and 
are  subject  to  change  as  a  more  representative  sample  is  collected. 
Therefore,  the  study  is  primarily  intended  to  help  others  more  thoroughly 
investigate  these  possible  avenues  of  research  in  the  future. 

The  1980  data  was  generally  adequate  for  fulfilling  proposed  field- 
work  objectives.    Only  two  magnetometer  anomalies  were  not  investigated. 
The  first  anomaly  fell  under  the  public  walkway  and  field  time  restric- 
tions hampered  investigation  of  the  last  anomaly.    An  investigation  of 
possible  site  stratigraphy  was  impeded  by  extensive  soil  frost-heaving 
and  post-deposi tional  soil  disturbance  by  heavy  equipment.  Frost-heav- 
ing, given  Alberta's  climatic  conditions,  can  vertically  displace  objects 
10  cm  (Brink  1977;  Johnson  and  Hansen  1974;  Kaplar  1965;  Corte  1963). 
Also,  when  conducting  the  stratigraphic  analysis,  it  was  assumed  that 
soil  sediment  depositional  rates  were  constant  at  the  site  throughout 
the  Middle  and  Late  Prehistoric  Periods.    Such  an  assumption  is  based 
on  the  presence  of  relatively  stable  regional  environmental  factors  (Lichti- 
Federovich    197  0).    A  relatively  small  sample  was  collected  for  site 
boundary  definition,  especially  when  the  entire  area  sampled  is  consid- 
ered (Figure  6).    Therefore,  the  sample  may  not  represent  all  past  ac- 
tivities or  accurately  measure  artifact  diversity  or  frequencies  that 
occurred  on  lower  terraces. 

The  lithic  analysis  is  restricted  by  a  lack  of  a  sound  regional  com- 
parative, analytical  base.    Few  North  American  prehistoric  workshop/quar- 
ry site  studies  have  been  undertaken.    Those  that  come  to  mind  include 
Meyer's  (1970)  Illinois  Valley  chert  quarry  site,  Bucy's  (1974)  Midvale 
basalt  quarry  site,  and  the  Beaver  Creek  quarry  site  (Syncrude  1974). 
Locally,  preliminary  investigations  of  the  Stony  Plain  quarry  site  have 
been  conducted  by  Losey  (1971)  who  formulated  some  important  methodo- 
logical questions  about  such  sites.    However,  presently  prehistorians 
seem  to  be  primarily  concerned  with  specific  site  objectives.    Thus,  few 
rigorous  regional  comparisons  to  other  quarry  or  habitation  sites  have 


-16- 


been  made  (Ives  1980). 

Additional  analytical  problems  are  encountered  when  attempting  to 
construct  any  meaningful  classification  schemes  which  can  then  be  com- 
pared to  other  lithic  assemblages.    Often  such  comparisons  are  difficul t 
since  other  investigators  used  a  different  scheme  or  simply  neglected 
to  document  all  lithic  classes.    Secondly,  lithic  classification  varia- 
bility is  also  the  result  of  individual  research  problem  orientation. 
Finally,  quantitative  bias  also  deters  any  regional  comparisons  since 
data  recovery  methods  and  data  recording  methods  differ  amongst  research- 
ers . 

Ideally,  problems  with  future  excavation  and  classification  consis- 
tency can  be  overcome  if  archaeologists  first  decide  what  problems  are 
to  be  examined  and  what  lithic  attributes  would  be  best  to  solve  those 
problems.    For  example,  it  was  felt  that  some  knowledge  of  decortication 
flake  quantities  was  necessary  if  workshops  were  to  be  compared  to  other 
sites;  such  dataare  not  always  recorded.    Furthermore,  few  analysts  made 
any  attempts  to  distinguish  between  flakes  resulting  from  use  of  various 
reduction  techniques.    Such  information  is  necessary  in  the  future  if 
regional  comparisons  are  to  be  carried  out. 

Results  reached  from  the  Strathcona  Site  lithic  analysis  are  con- 
sidered tentative  because  of  the  relatively  small  sample  size  and  sampl- 
ing techniques  that  were  used.    The  excavated  area  accounts  for  only 
0.15%  of  an  approximate  20,000  square  meter  area  (usually  a  5%-10%  sam- 
ple is  adequate).    Also,  statistical  inferences  are  based  on  the  assump- 
tion that  the  sample  was  randomly  chosen  and  represents  the  total  sample 
universe.    Neither  assumption  is  completely  satisfied  here.  Multivar- 
iate statistics  were  not  conducted  for  the  same  reasons.    A  principle 
component  analysis  would  have  isolated  those  variables  that  distinguish 
lithic  workshops  from  other  sites,  however,  the  present  site  sample  is 
too  small  (Jack  Nance,  personal  communication). 
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FIELDWORK  RESULTS 


COMPLETION  OF  UNFINISHED  UNITS 

A  total  of  four  two  meter  square  excavation  units  were  previously 
not  completed  (Newton  and  Pollock  1979)  (Figure  5).    In  Unit  1  only  the 
upper  two-three  centimeters  had  been  excavated.    In  Units  2,  3  and  4, 
excavations  began  at  six  centimeters,  25  cm,  and  eight  centimeters  res- 
pectively.   All  artifacts  were  pedestaled  for  public  display  in  these 
units  and  then  removed  at  the  end  of  the  field  season  (Figure  7). 


PI 

Figure  7.    Pedestaled  artifacts  in  Unit  2,  Level  A,  at 
the  Strathcona  Site. 


Unit  2  contained  a  cluster  of  lithic  debitage  in  the  northeast  cor- 
ner at  depths  of  21  cm  to  31  cm  below  ground  surface  (Figures  8,  9). 
Quartzite  fire-cracked  rock  was  predominant  although  quartzite  flakes, 
petrified  wood  flakes  and  a  petrified  wood  bipolar  core  were  also  re- 
covered.   In  addition,  two  quartzite  hammerstones  were  found.    No  char- 
coal or  fired  clay  soil  was  associated  with  the  feature,  strongly  ruling 
out  the  possibility  that  it  represents  a  hearth.    Instead,  a  combination 
of  different  material  flake  types,  coupled  with  hammerstones,  strongly 
suggests  that  the  area  served  as  a  lithic  knapping  station. 
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QH  =  Quartzite  Hammer  Stone. 
QFC  =  Quartzite  Fire-Cracked  Rock. 

QF  =  Quartzite  Shatter,  Flakes. 

PW  =  Petrified  Wood  Shatter. 
PWC  =  Petrified  Wood  Bipolar  Core. 


Figure  9.    Lithic  cluster  In  the  northeast  corner  of 
corner  of  Unit  2. 
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PERMANENT  GRID  IMPLEMENTATION 

The  site's  permanent  grid  follows  the  Alberta  Township-County  Grid 
System.    This  system  uses  the  equator  and  114th  meridian  as  the  east- 
west  and  north-south  baselines  respectively.    The  upper  terrace  was  grid- 
ded  off  into  20  meter  squares  whose  corners  were  staked  by  wooden  pegs. 
Brush  was  cleared  along  all  grid  lines  on  the  upper  terrace.    Two  perma- 
nent cemented  iron  datum  stakes  were  placed  near  the  center  and  at  the 
west  end  of  the  site  (Figure  5).    All  old  unit  coordinates  were  recali- 
brated to  the  new  grid  system  on  a  topographic  area  map. 

PROTON  MAGNETOMETER  ASSESSMENT 

Results  obtained  from  the  proton  magnetometer  survey  were  not  en- 
couraging.   No  hearth  features  occurred  in  the  seven  anomalies  that  were 
examined.    Figure  5  shows  magnetometer  survey  areas  and  placement  of 
test  units.    In  anomaly  area  'lOD'  a  .22  calibre  metal  rimfire  cartridge 
was  found  20  cm  below  ground  surface.    A  one  meter  long  barbed  wire  frag- 
ment occurred  on  the  surface  near  anomaly  '6A'.    Anomalies  '5D'  and  '6D' 
showed  slight  depressions  that  occurred  between  three  to  five  centimet- 
ers below  the  surrounding  clay  B  horizon  and  approximately  40  cm  to  50 
cm  below  ground  surface  (Figure  10).    It  is  questionable  whether  these 
depressions  were  man-made  or  whether  they  were  formed  by  falling  trees 
which  uprooted  the  surrounding  area  (Figure  11).    No  traces  of  charcoal 
or  soil  firing  was  present  in  either  depression.    It  is  possible  that 
these  lower  disturbed  areas  caused  unusually  high  magnetic  readings. 

No  apparent  reasons  for  high  magnetic  readings  were  found  in  the 
remaining  anomaly  test  units  (Units  11,  14  and  17).    Fire-cracked  rock 
occurred  in  minimal  quantities  (see  Appendix  III),  but  no  fired  soil  or 
charcoal  was  present  in  these  units.    Conceivably,  hearths  were  a  great- 
er distance  from  anomalies  than  was  originally  thought.    Thus,  these 
features  may  have  been  missed  by  the  1980  test  units. 

STRATIGRAPHIC  ANALYSIS 

PROJECTILE   POINT  DEPTHS  AND  DEPOSITIQNAL  RATES 

At  best  the  Strathcona  Site  cultural  deposits  can  only  be  divided 
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Figure  10.    Cross-section  of  depression  in  Units  10  and 
13,  Level  E 


■■■ 


Figure  11.    Example  of  resulting  soil  disturbance  from 
a  recently  fallen  tree. 
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1nto  arbitrary  temporal  ranges.    These  ranges  are  determined  from  site 
depositional  rates  and  regional  cultural  phases.    For  example,  it  is 
estimated  that  the  mean  A  horizon  is  35  cm  thick  and  has  a  range  between 
30  cm  and  40  cm  (see  Figure  3).    Similar  figures  are  also  computed  for 
undisturbed  chernozemic  soil  profiles  near  the  site.    Artifacts  are  de- 
posited from  the  top  of  the  Ah  horizon  to  the  top  of  the  B  horizon. 
Thus,  it  is  estimated  that  during  a  5500  year  period  one  centimeter  of 
soil  is  deposited  every  157  years.    A  mean  soil  depositional  range  can 
be  calculated  from  this  data  (Figure  12).    The  temporal  range  for  such 
a  depositional  rate  is  between  4710  B.P.  and  6280  B.P.,  or  1570  years  B. P. 
(Figure  12). 

An  approximate  temporal  and  soil  depth  range  is  established  for  each 
point  type  when  projectile  point  time  ranges  are  placed  over  mean  soil 
depositional  rates  (Figure  12).    All  seven  diagnostic  projectile  points, 
presently  recovered  from  the  site,  are  plotted  on  the  graph.    These  re- 
sults indicate  that  there  exists  a  rough  correlation  between  projectile 
point  depths  and  postulated  depositional  rates.    However,  if  ranges  for 
any  variables  are  slightly  changed  then  the  results  also  drastically 
change. 

LITHIC  DEPOSITION 

Results  from  vertical  artifact  plots  were  disappointing.  Diagrams 
were  visually  very  difficult  to  assess  when  artifacts  were  plotted  in 
a  three-dimensional  matrix  (Figure  13).    This  method  was  abandoned  in 
favor  of  twa-dimensional  artifact  plots  (Appendix  I).    Diagonal  sections 
(15  cm  wide)  were  taken  from  each  unit.    All  artifacts  were  plotted  from 
this  diagonal  strip.    It  was  assumed  that  a  narrow  vertical  strip  mini- 
mized topographical  variation  which  certainly  would  have  affected  any 
stratigraphic  patterns.    Also,  it  is  more  likely  that  artifacts  that 
occur  in  this  strip  will  be  contemporaneous. 

Little  vertical  artifact  separation  exists  in  most  units  (Appendix 
I).    Instead,  there  is  an  almost  continuous  vertical  artifact  distri- 
bution.   Exceptions  are  found  in  Units  12,  16  and  17  where  definite  dis- 
tributional breaks  are  apparent.    Furthermore,  no  major  trends  are 
apparent  when  artifacts  from  all  unit  diagonals  were  combined  (Appen- 
dix I). 
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Figure  12.    Postulated  soil  deposi tional  rate  and  projectile 
point  plots. 
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The  major  cause  for  a  lack  of  strati  graphic  patterns  is  a  relatively 
slow  soil  depositional  rate  coupled  with  frost-heaving  activities.  Num- 
erous flakes  were  found  vertically  aligned  which  helped  minimize  upward 
pressures  exerted  upon  them  by  frost  heaving.    Sometimes  artifacts  from 
various  levels  fit  together.    For.  example,  fire-cracked  rock  from  Unit 
1,  Level  C  and  D,  fit  together. but  occur  10  cm  apart  vertically.  Such 
a  range  of  vertical  displacement  probably  destroyed  any  existing  strati- 
graphic  patterns. 

SITE  BOUNDARY  ASSESSMENT 

A  total  of  70  artifacts  and  13  faunal  remains  were  recovered  from 
233  lower  terrace  test  units  (Appendix  II).    These  units  were  divided 
into  20  meter-wide  isobars  which  run  parallel  to  the  upper  terrace  (Fig- 
ure 14).    Artifact  presence/absence  ratios  were  computed  for  each  iso- 
bar.   As  was  expected,  ratios  constantly  decrease  toward  the  lower  ter- 
races (Figure  14).    Artifact  ratios  from  the  north  and  south  sides  were 
compared  and  higher  than  average  ratios  were  found  on  the  south  side 
(Table  1).    Also,  the  north  and  south  side  ratios  are  significantly  dif- 
ferent from  one  another  (Table  1).    Finally,  individual  south  line  tran- 
sect ratios  were  generally  higher  than  the  north  line  transect  ratios 
(Table  1).    These  results  suggest  that  human  activities  were  greater  on 
the  south  side  near  Pine  Creek. 

Relatively  large  faunal  concentrations  (nine  bone  fragments)  occur 
on  lower  south  terrace  (220  east  -  290  north  to  295  north)  (Figure  6). 
This  area  may  represent  an  associated  kill  site  or  isolated  faunal  re- 
mains which  have  washed  downstream  from  a  presently  unknown  source. 
Further  investigations  are  required. 
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FjPi-29 


.  -  Test  Pits 

Arbitrary  20  m  Isobars  ^ 
D  -  #  of  test  Pits  (cult,  rms.  ^  ^ 
Total  #  of  Test  Pits 


Figure  14.    Arbitrary  20  meter  isobars  and  correspond- 
ing artifact  ratios. 
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TABLE  1 

ARTIFACT  PRESENCE/ABSENCE  RATIOS 
AND  DIFFERENCES  BETWEEN  RATIOS  TESTS 


Units 

Grid  Line  ArtiracL^ 

wi  th 
Present 

Total 
Units 

Ratio 

240  East 

3 

17 

.18 

S 

220  East 

7 

14 

.-50 

0 

u 

T 

200  East 

5 

14 

J. 

.36 

180  East 

5 

16 

.31 

H 

160  East 

3 

17 

.18 

S 

140  East 

6 

22 

.27 

T 
1 

D 
E 

140  East,  30° 

3 

1  A 

1  Q 

140  East,  60° 

2 

16 

.13 

Total 

34 

132 

X  =  , 

.25,  S  =  . 

12 

N 

440  North 

2 

C  1 

.  J.  u 

0 

460  North 

1 

17 

.06 

R 
T 

160  East,  30° 

1 

12 

.08 

H 

160  East,  60° 

1 

12 

.08 

S 

160  East 

4 

14 

.29 

I 

180  East 

3 

20 

.15 

D 
E 

Total 
North  and 
South  Total 

12 
46 

96 
223 

II  II 

Ix  |x 

.13,  S  = 
.21,  S  = 

.09 
.10 

South  Side:  Px 

=  .26, 

Q  = 

.74,4 

=  .0015,  n 

=  132. 

North  Side:  Py 

=  .13, 

Q  = 

.87,^?^ 

=  .0011,  n 

=  96. 

^JTpx  -  Py)    =\pp?T     p/  =  \/.0015  +  .0011    =  .05 


+  Z  =  (Px  -  Py)  -  (p.  -  Pv) 
Px  -  Py 

+  1.96  =  .13  =  2.6 
.05 

H^:  Px  -  Py  =  0 
H^:    Px  -  Py  M 

Reject  H  .    There  is  a  significant  difference  between  the  two  pro- 
portions. 
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LITHIC  ANALYSIS 
INTRODUCTION 

Lithic  material  was  classified  with  reference  to  past  studies  con- 
ducted by  Honea  (1965a,  1965b),  Bucy  (1971),  Losey  (1971),  Newton  and 
Pollock  (1979),  Heitzman  (1980)  and  Ives  (1980).    Minor  classif icatory 
changes  were  made  to  more  thoroughly  investigate  the  previously  proposed 
research  objectives.    These  changes  were  based  on  data  that  was  gathered 
by  conducting  lithic  reduction  experiments  at  Simon  Fraser  University 
and  the  Strathcona  Site.    Replicative  experiments  clearly  demonstrated 
that  the  lithic  reduction  sequence  is  a  continuum  which  is  difficult  to 
break  into  arbitrary  analytical  units  (Losey  1971:141).  Consequently, 
the  classification  system  was  designed  to  isolate  certain  lithic  attri- 
butes which  would  document  lithic  reduction  stages  along  this  continuum. 
Also,  the  system  was  intended  to  distinguish  between  various  lithic  re- 
duction methods. 

LITHIC  REDUCTION  AND  CLASSIFICATION 

Collins  (1975)  proposed  that  lithic  reduction  techniques  be  described 
in  a  linear  fashion  by  identifying  a  series  of  successive  steps.  Muto's 
(1970)  ' blank-preform-product'  reduction  model  resembles  Collin's  linear 
model.    Ives  (1980:7-2)  suggests  that  these  models  be  applied  to  park- 
land quarry/workshops  since  many  quartzite  blanks-preforms-bifaces  have 
been  found  at  such  sites  (Newton  and  Pollock  1979;  Losey  1971). 

REDUCTION 

Artifacts  are  manufactured  by  using  bipolar  percussion,  hard  hammer 
or  soft  hammer  percussion,  and  by  pressure  flaking.    Lithic  by-products 
include  various  flake  types,  core  types  and  shatter;  reduction  methods 
should  be  perceptible  when  examining  these  lithic  by-products.  Often, 
all  three  reduction  techniques  are  used  to  make  the  artifact.  Sometimes 
a  choice  between  reduction  techniques  exists.    Selection  of  one  techni- 
que over  others  depends  on  raw  material  attributes,  required  energy  ex- 
penditure and  the  desired  final  products. 

Once  raw  materials  are  selected,  then  either  a  hand-held  hard  hammer 
percussion  or  a  bipolar  percussion  technique  is  used  to  remove  a  spall 
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or  flake  from  the  cobble.    Cortex  is  removed  by  primary  and  secondary 
decortication  with  a  hard  or  soft  percussor.    Additional  usable  flakes 
are  removed  from  the  core  until  it  is  exhausted.    Next,  the  artifact  is 
thinned  by  percussion  until  an  optimal  thinness  is  obtained.  Additional 
trimming  and  final  shaping  is  accomplished  by  pressure  flaking.  Arti- 
fact maintenance  is  also  carried  out  by  pressure  flaking  or  sometimes  by 
percussion . 

Lithic  reduction  can  stop  at  any  stage;  artifacts  can  be  used  at 
each  stage  and  then  further  reduced.    Finally,  lithic  reduction  can 
take  place  in  a  particular  area  or  it  can  be  conducted  over  a  large  geo- 
graphical area,  at  different  sites. 

CLASSIFICATION  AND  DEFINITIONS 

The  above  summary  sufficiently  isolates  some  basic  lithic  types  that 
might  occur  from  each  successive  stage  of  reduction.    First,  attributes 
were  chosen  that  would  help  identify  different  reduction  methods  and 
stages.    Then  the  assemblage  was  divided  into:    1)    Artifacts,  consist- 
ing of  various  tool  types  and  blanks;  2)    Debitage,  which  consists  of 
various  flakes  and  shatter;  and,  3)    Fire  cracked  rock. 

Some  controversy  exists  over  the  identification  of  bipolar  reduction 
techniques  and  whether  they  can  be  distinguished  from  other  percussion 
methods  (Crabtree  1972;  Sollberger  and  Patterson  1976;  White  1977).  A 
bipolar  method  was  used  on  a  range  of  material  sizes  and  generally  in 
the  initial  stages  of  reduction.    By-products  include  exhausted  bipolar 
cores,  flakes  and  shatter.    The  former  category  exhibits  flake  removal 
and  battering  marks  on  one  or  both  ends  and  is  slightly  convex  in  pro- 
file.   Generally  these  cores  have  no  negative  bulbs  of  percussion.  Bi- 
polar flakes  are  quite  flat,  have  very  diffuse  bulbs  or  no  bulbs  of  per- 
cussion.   Sometimes  both  ends  show  more  crushing  and  hinge  fracturing 
than  normally  occurs  on  other  percussion  flakes.    Platforms  are  small 
or  nonexistent  and  have  highly  variable  angles.    Moreover,  these  angles 
are  often  oriented  in  such  a  manner  that  make  it  impossible  to  produce 
them  by  other  percussion  techniques.    Battering  marks  on  hammerstones 
are  centered  instead  of  located  near  an  edge.    Anvils  are  also  required 
for  this  technique. 
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Direct  hand-held  percussion  can  be  identified  from  cores,  flakes 
and  percussors.    Cores  often  exhibit  more  than  one  striking  platform 
for  flake  removal.    Negative  bulbs  of  percussion  also  occur.    A  multi- 
platform  core  is  formed  when  many  flakes  are  removed  at  various  angles 
CHonea  1965b:30).    Percussion  flakes  have  well  defined  striking  plat- 
forms with  angles  less  than  90°.    The  degree  of  pronouncement  of  bulbs 
of  force  changes  with  the  degree  of  percussor  hardness.    Presence  or 
absence  of  lipping  just  below  the  striking  platform  is  also  dependent 
on  percussor  hardness  (Crabtree  1972:44).    Other  flake  features  include 
force  waves  and  fissures  if  materials  3^re  quite  vitreous. 

Pressure  flakes  are  difficult  to  positively  identify.    They  are  usu- 
ally small  and  thin,  have  small  platforms  and  diffuse  bulbs  of  percus- 
sion.   A  ridge  often  occurs  along  the  dorsal  face  and  serves  to  guide 
flake  removal  (Crabtree  1972:15).    Flakes  will  quickly  spread  from  the 
original  point  of  force  without  such  ridge  control.    Thus,  pressure 
flakes  are  more  uniform,  show  better  definition,  and  are  more  diagnostic 
than  percussion  flakes;  distinctness  of  these  features  will  vary  with 
material  type. 

The  assemblage  was  also  examined  to  identify  reduction  stages.  Debi- 
tage  was  divided  into  four  basic  flake  types.    Primary  decortication 
flakes  are  completely  covered  with  cortex  on  the  dorsal  side  and  vary 
in  size.    They  are  removed  during  the  initial  stage  of  reduction.  Secon- 
dary decortication  flake  dorsal  faces  are  partially  covered  with  cortex, 
also  vary  in  size  and  are  processed  by  artifact  thinning  or  by  platform 
rejuvenation;  two  flake  varieties  occur.    The  first  variety  is  partially 
covered  by  cortex  on  the  dorsal  face  and  is  produced  when  the  dorsal 
side  of  the  artifact  is  thinned.    The  second  variety  exhibits  cortex  on 
the  striking  platform  or  proximal  end.    Flakes  are  formed  when  material 
is  removed  from  the  ventral  side  but  cortex  has  not  yet  been  removed 
from  the  dorsal  face.    Platform  rejuvenation  flakes  help  move  the  arti- 
facts line  of  gravity  toward  the  center  which  results  in  a  better  strik- 
ing platform  for  flake  removal  on  the  dorsal  face. 

Reduction  flakes  have  no  cortex.    They  are  either  removed  from  the 
dorsal  or  ventral  side.    These  flakes  represent  the  next  stage  of  arti- 
fact trimming  or  thinning.    Retouch  flakes  are  removed  by  direct 
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percussion  but  usually  by  pressure  flaking.    They  are  small  (often  less 
than  15  mm  long),  thin  and  have  small  platforms  with  no  cortex.  Such 
flakes  are  produced  by  final  artifact  shaping/thinning  or  from  edge  re- 
sharpening. 

Shatter  is  composed  of  non-diagnostic  fragments  which  vary  consider- 
ably morphologically,  have  little  regularity,  and  display  no  discernible 
flake  attributes  (Crabtree  1972:90).    Shatter  occurs  at  each  reduction 
stage  but  probably  decreases  in  frequency  as  the  final  artifact  shaping 
stage  is  approached.    Shatter  exhibits  variable  amounts,  or  no  cortex. 

Spalls  consist  of  large  flakes  that  are  either  removed  by  bipolar 
or  direct  percussion  from  cobbles  or  cores.    Edge  modified  flakes  were 
only  noted  when  it  was  apparent  that  modification  did  not  occur  from 
other  activities  such  as  trampling.    Fire-cracked  rock  was  grouped  into 
size  ranges  according  to  material  types.    Rock  surfaces  displayed  heat 
crazing  and  cracking  and  a  blocky  fracture  line. 

QUANTITATIVE  SUMMARY 

A  total  of  5794  artifacts  were  recovered  from  29  square  meters  exca- 
vated at  the  Strathcona  Site  in  1980.    A  summary  of  the  1980  lithic  in- 
dustry is  presented  in  Table  2.    Individual  unit  lithic  summaries  are 
presented  in  Appendix  III  and  Appendix  IV.    Quantitative  results  from 
the  bulk  sample  analysis  are  listed  in  Appendix  V. 

Over  six  lithic  material  types  are  represented  (Table  2).    By  far 
the  most  predominant  material  is  quartzite  (74.2%),  followed  by  petri- 
fied wood  (19.1%).    All  other  materials  occur  in  relatively  small  quan- 
tities . 

A  total  of  226  artifacts  comprise  only  3.9%  of  the  total  lithic 
assemblage.    The  majority  of  artifacts  (71.2%)  are  made  from  quartzite, 
followed  by  petrified  wood  (9.7%),  mudstone  (7.0%)  and  chert  (5.3%)  arti- 
facts respectively.    The  primary  artifact  category  consists  of  cores 
(30.5%),  followed  by  bipolar  split  pebbles  (25.2%),  hammerstones  (17.7%), 
edge  modified  flakes  (11.9%)  and  bifaces  (6.6%)  respectively.    All  other 
artifacts  occur  in  minor  quantities.    A  total  of  184  (3.2%)  pieces  of 
fire-cracked  rock  are  mainly  quartzite  and  are  less  than  50  mm  in 
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TABLE  2 


LITHIC  SUMMARY:  FjPi-29 
 ALL  1JNI1S 


CATEGORY 

Quart- 
zlte 

Silld- 
fled  wood 

Chal- 
cedony 

Chert 

Quartz 

Mudstone 

Other 

Total 

B I  FACES  c. 

1 

1 

B I  FACES  f. 

14 

UNI  FACES  c. 

2 

2 

UN I  FACES  f. 

_ 

EDGE  MOD.  FLAKES 

19 

5 

1 

2 

27 

SIDE  SCRAPERS 

1 

1 

END  SCRAPERS 

3 

1 

4 

PROJECTILE  PTS. 

2 

2 

1 

5 

BIPOLAR  SPLIT 
PEBBLES 

44 

4 

7 

2 

57 

CORES 

io-30x  5-10* 

5 

3-3. 

3k 

69 

HAMMERSTONES 

30-6? 

2-2? 

40 

ANVILS 

1 

1? 

2 

OTHER 

2 

1 

1 

4 

TOTAL  ARTIFACTS 

l6l 

22 

6 

12 

16 

9 

226 

#*=  Platform  (direct  percussion). 

#-=  Bipolar. 

Primary 

Decorfkatlon 
Flake 

162- 

27- 
41. 

69-1- 3x  2 

4 

5-4. 

6-1 

325 

Secondary 

Decortication 
Flake 

288- 

101- 
54x 

12-1'* 

2 

2-1-1, 

4-2. 

1 

469 

Reduction  Flake 

38f-46x  4-2k 

17^- 

2.  19-1 

6*-4. 

4-3, 

492 

Retouch  Flake 

275 

2 

18 

7 

6 

8 

1 

317 

Shatter 

2568 

921 

10 

15 

7 

27 

105 

3653 

Spalls 

5-6 

11 

Other 

49 

32 

2 

8 

1 

6 

19 

117 

Total  Debltage 

4003 

1047 

53 

58 

17 

66 

140 

5384 

TOTAL  LITHIC 
INDUSTRY 

4l64 

1069 

59 

70 

17 

82 

149 

5610 

Fire  Broken/cracked  rock 

Quartzlte 

Non-Quartz ite 

Total 

Size 

0  -  50nm 

50.1-100mm  >100.1 

0  -  SOmm 

50.1-100mm  >100.1 

1  of  Pieces 

109 

60 

11 

3 

1 

184 
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diameter  (Table  2) . 

The  remaining  lithic  assemblage  is  comprised  of  debitage  which  makes 
up  92.9%  of  the  entire  assemblage.    Shatter  (67.8%)  is  the  predominant 
debitage  category  followed  by  various  flake  types  which  have  relatively 
similar  values  (Table  2).    Quartzite  is  the  major  debitage  material 
type,  followed  by  petrified  wood  (19.4%).    Other  materials  occur  in  rela- 
tively low  quantities. 

RAW  MATERIAL  SOURCES 

Raw  materials  come  from  exposed  sections  of  the  Saskatchewan  Sands 
and  Gravels,  other  till  deposits  and  deeper  underlying  Cretaceous  shale 
deposits  (MacPherson  and  Kathol  1973;  Westgate  1969).    Quartzite,  argil - 
lites  and  chert  comprise  approximately  98%  of  these  deposits  in  some 
parts  of  the  province  (Westgate  196  9).    Generally,  the  Edmonton  area 
Saskatchewan  Sands  and  Gravels  are  found  near  the  bottom  of  preglacial 
valleys  (Prest  1970:692),  but  quartzite  cobbles  are  sometimes  also  found 
in  till  deposits  located  on  higher  terraces.    Petrified  wood  sources 
occur  on  Saskatchewan  River  lower  terraces  where  Cretaceous  shales  (Wapi- 
ti Formation)  are  exposed  (Bayrock  et  al .  1977:277).    However,  suitable 
raw  material  exposures  are  not  always  uniformly  distributed  throughout 
an  area  (Newton  and  Pollock  1979:19).    Thus,  surficial  geography  often 
dictates  availability  of  these  materials.    A  cursory  examination  of 
material  sources  in  the  Strathcona  area  indicates  that  a  great  deal  of 
effort  is  required  to  find  suitable  raw  materials. 

Quartzite  cobbles  occur  in  various  sizes,  shapes  and  display  a  range 
of  sil  iciousness .    If  material  selection  occurred  prehistorical ly,  it 
should  be  relatively  easy  to  detect  since  such  factors  as  cobble  size 
and  shape  should  vary  significantly  from  natural  deposit  samples.  Pre- 
sumably, large,  flat,  fine-grained  quartzite  cobbles  were  selected  that 
had  relatively  few  natural  fault  lines.    A  preliminary  examination  of 
the  Saskatchewan  Sands  and  Gravels  revealed  that  few  cobbles  occur  that 
have  all  the  above  ideal  characteristics.    Many  of  the  fine-grained  cob- 
bles have  natural  fracture  lines  and  are  unsuitable  for  artifact  produc- 
tion.   Finally,  none  of  the  quartzite  cobbles  that  were  examined  from 
these  deposits  were  as  vitreous  or  fine-grained  as  some  lithic  material 
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recovered  from  the  Strathcona  Site.    These  observations  suggest  that 
many  cobbles  were  heat  treated  prior  to  reduction.    Also,  heat  treatment 
may  have  fused  natural  fracture  lines  in  cobbles.    However,  further  heat 
treatment  experiments  should  be  carried  to  examine  this  latter  inference. 

Petrified  wood  was  selected  for  degree  of  sil iciousness  and  size. 
This  material  has  natural  cleavage  planes  which  occur  along  growth  rings, 
making  it  easy  to  fracture  longitudinally.    Often  petrified  wood  con- 
tained highly  silicious  areas.    Here  natural  growth  rings  are  fused  to- 
gether into  nodules  which  physically  resemble  chalcedony  or  amber.  Simi- 
lar nodules  were  present  in  the  1980  lithic  assemblage  and  evidently 
were  used  for  artifact  manufacture.    Therefore,  in  many  cases  lithic 
material  that  was  categorized  as  chalcedony  may  be  amber  that  came  from 
petrified  wood  silicified  nodules. 

Other  raw  materials  are  found  in  relatively  small  quantities.  Small 
chert,  mudstone  and  quartz  pebbles  and  nodules  occur  in  Cretaceous  out- 
crops and  Saskatchewan  Sands  and  Gravels.     Bipolar  reduction  is  used 
to  split  these  small  pebbles  to  remove  usable  flakes.    Most  hammerstones 
are  manufactured  from  quartzite  but  a  few  percussors  are  made  from  gran- 
ite or  sandstone.    Experiments  with  sandstone  hammerstones  show  that 
this  soft  material  grips  striking  platforms  better  and  produces  thinner 
flakes. 

ARTIFACT  DESCRIPTIONS 

BI FACES  AND  UNI  FACES 

A  total  of  fourteen  biface  fragments  and  three  complete  bi faces 
were  made  from  quartzite.    Specimens  closely  resembled  those  bi faces 
that  were  found  during  past  field  seasons  at  the  Strathcona  Site  (Figr 
ures  15,  16,  17).    Various  stages  of  completion  were  represented.  Some 
specimens  were  shaped  and  bifacially  flaked  while  others  exhibited  vari- 
able amounts  of  cortex.    A  few  fragments  displayed  lipping  on  the  break 
which  may  have  occurred  from  end  shock.    Another  fragment  had  a  large 
build-up  of  mass  on  the  dorsal  surface.    Unsuccessful  attempts  to  remove  this 
lump  probably  resulted  in  an  accidental  snap.    All  remaining  biface  frag- 
ments were  relatively  undiagnostic  and  consisted  of  point  or  edge  frag- 
ments. 
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Dorsal  Profile  Proximal 

B 


Dorsal  Profile  Proximal 


Figure  15.    Biface  fragments  and  complete  bi faces  (actual  size). 


-35- 


Figure  16.    Biface  fragments  and  complete  bi faces  (actual  size). 
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Figure  17.    Biface  fragments  and  complete  bi faces. 
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Complete  bifaces  ranged  from  roughly  made  percussion  flaked  speci- 
mens to  finished  pressure  flaked,  ovate,  trapazoidal  and  triangular- 
shaped  bifaces.    These  artifacts  were  either  manufactured  from  quartzite 
cobble  halves  or  large  spalls  and  flakes  that  were  removed  from  cobble 
cores.    Evidence  for  this  reduction  method  was  apparent  from  the  very 
flat  biface  ventral  surfaces  and  convex  dorsal  faces.    Moreover,  bifaces 
that  were  made  from  large  spalls  or  flakes  were  often  thicker  on  one 
end  (Figure  16c).    Therefore,  apparently  no  bifaces  or  blanks  were  manu- 
factured by  completely  reducing  an  entire  quartzite  cobble  to  an  artifact. 

Cortex  from  quartzite  uni faces  is  removed  around  the  edges  on  the 
dorsal  face  (Figures  18,  19).    Some  specimens  may  represent  a  stop  in 
biface  reduction.    The  artifact  was  not  finished  because  difficulties 
in  reduction  processes  were  foreseen  (Figure  18A).    Examination  of  uni face 
edges  reveal  that  some  abrasion  and  dulling  occurs  which  presumably  is 
the  result  of  chopping  or  scraping  activities. 

EDGE  MODIFIED  FLAKES 

Most  edge  modified  flakes  were  made  from  quartzite,  but  also  some 
petrified  wood  and  mudstone  specimens  occurred.    Irregular  edges  were 
sometimes  formed  from  use.    These  flakes  showed  no  flaking  regularities 
and  edges  displayed  step  or  hinge  fractures  and  rounding  from  use.  In 
addition,  both  the  ventral  and  dorsal  surfaces  were  modified.  Other 
flakes  were  deliberately  retouched  which  helped  strengthen  cutting  or 
scraping  edges.    They  were  made  from  both  decortication  and  reduction 
flakes.    No  edge  concavities  or  spokeshaves  were  evident  in  the  lithic 
assemblage. 

SCRAPERS 

This  artifact  category  is  divided  into  side  scrapers  and  end  or 
thumbnail  scrapers.    The  majority  of  scrapers  are  made  from  a  soft,  gray 
i^udstone(^^1  guides  20,  21).    The  side  scraper  is  made  from  a  large  decor- 
tication flake  and  is  unifacially  retouched  on  both  lateral  edges  on  the 
dorsal  face  (Figure  20A).    Two  mudstone  end  scrapers  have  very  steep 
distal  edge  angles  and  are  retouched  along  the  lateral  edges.    The  other 
two  scrapers  are  very  flat  and  are  unifacially  retouched  on  the  dorsal 
face,  along  the  distal  and  lateral  sides  (Figure  20D,  E).    All  specimens 
are  made  from  flakes. 
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Flgufi  IS.    Uni faces  from  the  Strathcona  Site  (actual  size). 


-39- 


Figure  19.    Uni faces  from  the  Strathcona  Site. 
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Profile 


Dorsal 


Figure  20.    Side  scrapers  (A)  and  end  scrapers  (B  -  E). 
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PROJECTILE  POINTS 

Only  two  of  the  six  projectile  points  recovered  are  culturally  diag- 
nostic (Figures  22,  23).    The  others  include  two  unfinished  quartzite 
triangular-shaped  points,  a  petrified  wood  basal  fragment  and  a  petri- 
fied wood  point  which  is  either  an  unfinished  projectile  point  preform 
or  a  piercer  (Figure  22C  -  F).    However,  this  specimen  is  probably  a 
projectile  point  preform  since  no  edge  wear  is  apparent  and  the  base  is 
thinned,  resembling  completed  projectile  points. 

The  two  diagnostic  projectile  points  include  a  chalcedony  Pelican 
Lake  point  fragment  and  a  petrified  wood  Avonlea  specimen  (Figure  22A, 
B).    The  Pelican  Lake  fragment  is  basally  thinned,  has  large,  blunted 
corner  notches  and  a  relatively  narrow  stem.    The  base  is  slightly  nar- 
rower than  the  blade  and  the  lateral  edges  are  straight.    The  tip  is 
step  fractured  instead  of  snapped,  suggesting  that  the  break  is  caused 
by  some  sort  of  impact  force.    The  second  point  is  an  Avonlea  variant 
since  it  has  slightly  different  characteristics  than  most  Avonlea  points 
(Byrne,  personal  communication).    Side  notches  are  very  shallow  and 
slightly  rounded.    The  base  is  thinned  and  flat  instead  of  slightly  con- 
cave.   These  slight  differences  may  be  related  to  temporal  factors  or 
they  are  caused  by  difficulties  that  are  encountered  when  working  with 
petrified  wood. 

SPLIT  PEBBLES 

A  relatively  large  sample  of  split  pebbles  was  recovered  from  the 
1980  excavations  and  previously  by  other  investigators  (Newton  and  Pol- 
lock 1979:47-49;  Ives  1980).    Only  those  specimens  were  listed  that 
showed  bipolar  fracturing  features  such  as  impact  scars  on  one  or  both 
axes.    Many  more  split  pebbles  were  not  quantified  simply  because  they 
could  have  been  naturally  fractured.    These  pebbles  consisted  of  granite, 
sandstone  or  other  materials  that  were  not  commonly  used  to  manufacture 
artifacts.    Moreover,  such  split  pebbles  were  often  found  in  the  clay 
till  underlying  the  site.    Their  appearance  in  cultural  deposits  can 
best  be  explained  by  frost  heaving  activities  which  mixed  them  with 
other  cultural  remains. 
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Flgure  22.    Projectile  points  and  point  fragments  (actual  size). 
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Projecile  points  and  point  fragments. 
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CORES 

This  category  is  divided  into  bipolar,  mul tiplatform  and  microblade 
or  blade  cores.  Quartzite  was  the  most  commonly  used  material  although 
many  bipolar  cores  are  also  made  from  petrified  wood. 

Bipolar  cores  are  the  predominant  type  (66.7%),  are  made  from  various 
material  types  and  occur  in  different  sizes  (Figures  24,  25).    A  bipolar 
reduction  method  is  necessary  to  split  smaller  pebbles  and  petrified 
wood  but  it  was  also  used  for  fracturing  large  quartzite  cobbles  and 
then  for  removing  workable  flakes  or  spalls  from  cores.    Thus,  bipolar 
cores  occur  in  various  stages  of  reduction.    On  some  specimens  only  a 
few  cortical  flakes  are  removed  while  on  others  flakes  are  removed  until 
the  core  is  exhausted. 

It  has  been  suggested  that  the  degree  of  bipolar  core  reduction  is 
often  a  function  of  later  using  exhausted  cores  as  preforms  for  other 
tools  such  as  wedges  or  pieces  esquille'es  (Forsman  1970:20).    It  is 
argued  here  that  bipolar  cores  are  solely  the  end  product  of  flake  pro- 
duction.   Examination  of  small  tool  types  does  not  support  Forsman 's 
contention  since  the  majority  of  these  tools  are  manufactured  from  flakes. 
Newton  and  Pollock  (1979:41)  also  seem  to  misunderstand  the  function  of 
the  bipolar  reduction  method  and  bipolar  cores.    They  believe  that  peb- 
bles were  reduced  to  produce  a  core  that  could  be  used  as  a  tool  preform. 
These  inferences  are  based  on  little  descriptive  or  analytical  data. 

Mul tiplatform  cores  occurred  in  low  quantities  and  in  a  variety  of 
reduction  stages  (Newton  and  Pollock  1979:50).    They  were  initially 
split  by  a  bipolar  method  and  in  this  respect  resembled  specimens  found 
at  the  Stoney  Plain  Quarry  Site  (Losey  1971:143).    Some  specimens  at  the 
Strathcona  Site  have  prepared  platforms  which  served  to  remove  additional 
flakes  or  spalls  by  direct  percussion.    As  more  flakes  were  removed, 
flake  scars  began  to  intersect  and  overlap  one  another  at  various  angles 
until  a  blocky  core  with  multiple  platforms  resulted.    With  this  tech- 
nique a  large  cobble  was  initially  split  longitudinally  by  bipolar  per- 
cussion and  then  fractured  transversely  to  produce  a  usable  platform 
for  flake  removal  (Figures  26,  27).    Such  cobble  reduction  may  have 
more  efficiently  utilized  material  from  large,  thick,  round  cobbles 


Figure  24.    Bipolar  cores  of  various  materials  (actual  size). 
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Figure  25.    Bipolar  cores  of  various  material  types. 
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Flgure  26.  A.  Mul tiplatform  quartzite  core  showing  platform  prepara- 
tion. Bo  Exhausted  petrified  wood  core  (Drawings  are  r^ot 
to  scale). 


-49- 


-50- 


which  were  difficult  to  reduce  by  other  methods.    Such  a  reduction  tech- 
nique would  also  produce  some  flakes  that  had  very  little  cortex,  and 
seems  to  have  been  used  to  produce  the  flake  for  the  biface  in  Figure 
16C.    This  biface  is  thin  and  straight  in  profile  and  only  has  some  cor- 
tex on  the  proximal  end. 

A  petrified  wood  blade  core  was  also  recovered  (Figures  27,  28). 
The  core  is  roughly  rectangular-shaped    prpximally.  and  tapers  towards 
the  base  forming  a  keel  (Sanger  1968).    Blades  that  removed  from  this 
core  shape  will  taper  slightly  and  are  pointed  on  one  end.    Some  plat- 
form grinding  or  faceting  was  also  present  (Semenov  1964).    The  plat- 
form contained  a  small  round  hole  near  the  edge  where  the  blade  was 
pushed  or  punched  off  with  a  pointed  object  (Figure  28). 

PIECES  ESQUILLEES 

This  artifact  type  has  previously  not  been  distinguished  from  bi- 
polar flakes  and  is  often  difficult  to  identify.    However,  three  pieces 
esquil 1  e^s  were  identified  and  consist  of  two  quartzite  specimens  and  a 
silicious  petrified  wood  cortical  fragment.    Fundamentally,  pieces  esquil - 
lees  are  tools  and  differ  morphologically  from  bipolar  cores  (MacDonald 
1968;  Hayden  1980).    Hayden  (1980:2-3)  believes  that  this  tool  type: 

-  is  made  from  flakes,  blades,  or  tool  fragments  which  are  useless 
as  cores. 

-  rarely  has  primary  flakes  removed  that  would  be  usable  as  micro- 
tool  s . 

-flakes  removed  are  badly  hinged  or  stepped  and  only  extend  down  a 
fraction  of  the  dorsal  or  ventral  face. 

-  often  display  the  ventral  scar  of  the  original  flake. 

Recent  lithic  bone  splitting  experiments  support  Hayden' s  findings  and 
indicate  that  pieces  esquil le^s  are  made  when  ordinary  flakes  are  ham- 
mered into  bone.    This  activity  causes  platform  crushing  and  some  flake 
removal  which  makes  these  objects  roughly  similar  to  bipolar  cores. 
However,  they  still  retain  some  of  the  above  characteristics.  Further- 
more, wedges  generally  have  battering  marks  along  numerous  parts  of 
their  edge  (Pyszczyk  n.d.).    Therefore,  it  is  suggested  that  based  on 
these  differences,  this  artifact  type  should  be  separated  from  bipolar 
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Figure  28.    Close-up  of  a  petrified  wood  blade  core. 
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cores  in  the  future  since  they  are  morphologically  and  functionally  dif- 
ferent. 

The  three  pieces  esquille'es  are  made  from  decortication  flakes,  have 
at  least  two  badly  battered  or  crushed  ends  and  exhibit  numerous  step 
fractures  (Figures  29,  30).    The  petrified  wood  specimen  has  battering 
marks  on  more  than  two  edge  areas. 

HAMMERSTONES  AND  ANVILS 

From  a  total  of  40  hammerstones ,  eight  identifications  were  question- 
able as  they  did  not  show  distinctive  battering  marks  but  yet  were  the 
right  shape  and  size  for  percussors.    Most  hammerstones  (90.0%)  are  made 
from  quartzite  but  two  irregular-shaped  sandstone  specimens  were  also 
recovered.    Hammerstone  slaapes  are  generally  ovate  or  round  and  occur  in 
variable  sizes.    Variability  in  size  and  shape  is  required  for  different 
stages  of  reduction.    Large  hammerstones  are  required  to  remove  large 
flakes  while  smaller  lighter  percussors  will  remove  smaller  flakes.  The 
degree  of  hardness  is  also  important  since  sandstone  hammerstones  grip 
platform  edges  better  and  generally  produce  thinner  flakes  (Flenniken, 
personal  communication).    In  fact,  some  researchers  believe  that  soft 
stones  can  be  used  throughout  the  percussion  reduction  sequence.  More- 
over, no  morphological  differences  are  apparent  between  these  flakes  and 
billet  flakes  (Flenniken  1980). 

Anvils  are  relatively  rare.    They  are  identifiable  by  their  rela- 
tively large  size  and  impact  scars  that  occur  near  the  center  of  the 
stone.    However,  it  is  sometimes  difficult  to  distinguish  between  anvils 
and  hammerstones  by  the  position  of  battering  marks  alone.  Battering 
marks  may  occur  near  the  center  of  the  hammerstone  if  it  is  used  for 
bipolar  reduction.    Reduction  experiments  suggest  that  anvils  should  be 
relatively  large,  flat  and  heavy  to  provide  maximum  stability.  There- 
fore, these  latter  attributes  are  the  most  diagnostic  in  identifying 
stone  anvils. 

POTTERY 

A  total  of  three  small  fired  clay  fragments  are  tentatively  identi- 
fied as  pottery  (Byrne,  personal  communication).  These  fragments  have 
no  exterior  markings  or  any  particular  shape.    The  sherds  have  some  grass 
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Figure  29.    Pieces  Esquille^s  (actual  size). 
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impressions  and  are  slightly  charred.    These  specimens  probably  repre- 
sent the  Late  Prehistoric  Period  and  may  be  related  to  cord  marked  pot- 
tery that  was  previously  recovered  by  Ives  and  Newton  (1979:38).  Sherds 
were  described  by  Bryne  as  South  Saskatchewan  Basin  Complex  pottery  which 
has  an  estimated  temporal  range  of  A.D.  1000  to  the  nineteenth  century. 

MISCELLANEOUS  ARTIFACTS 

Perhaps  the  most  controversial  object  that  was  found  during  the  1980 
field  season  is  a  flat  object,  six  millimeters  thick,  that  is  shaped 
like  the  nail  pulling  end  of  a  hammer  (Figure  31).    This  object  has  a 
0.5  mm  thick  clay  layer  on  each  side.    After  considerable  searching  and 
consultation  this  object  was  finally  identified  as  a  gray  chert  nodule 
fragment  which  has  accidently  fractured  to  this  unusual  shape  (Hayden, 
personal  communication).    Comparisons  to  chert  reference  collections 
verified  this  identification. 

A  .22  calibre  short  rimfire  brass  cartridge  case  was  also  recovered. 
The  cartridge  head  bears  a  'D'  (Dominion  Cartridge  Company).    These  car- 
tridges were  manufactured  by  the  late  1800s  and  are  still  presently  being 
used  (Losey  et  al .  1974). 

REDUCTION  METHODS  AND  TECHNIQUES 

Inferences  regarding  lithic  reduction  methods  and  techniques  are 
based  on  the  artifact  and  debitage  analysis.    Primarily,  quartzite  re- 
duction is  emphasized  since  this  is  the  most  common  material  at  the  site 
and  is  sometimes  the  most  poorly  understood. 

BIPOLAR  PERCUSSION 

Evidently  bipolar  percussion  was  used  for  numerous  raw  materials  of 
different  sizes  and  shapes.    Bipolar  by-products  were  described  in  a 
preceding  section,  however  flake  types  are  also  illustrated  in  Figure 
32A  and  B.    It  was  suggested  before  that  this  method  was  used  primarily 
during  the  initial  reduction  stages  for  splitting  large  cobbles,  remov- 
ing spalls  or  flakes  from  cobbles,  and  for  producing  usable  small  flakes 
or  blades  from  small  pebbles  that  could  not  be  fractured  by  any  other 
means.    Popularity  of  this  technique  is  evident  from  recovered  bipolar 
cores  which  outnumber  all  other  core  types  (Table  2).    However,  there 
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Figure  32.    Illustrations  of  some  basic  bipolar  flake  types  and  hard 
or  soft  hammer  flake  types. 
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is  little  difference  between  bipolar  primary  decortication,  bipolar 
secondary  decortication  and  bipolar  reduction  flake  ratios  (Table  3). 
Furthermore,  no  major  patterns  are  apparent  when  comparing  bipolar  flake 
ratios  bexween  naterial  types  (Table  3).    It  was  expected  that  more 
vitreois  miterials  might  show  higher  numbers  of  bipolar  flakes  since 
these  materials  usually  occur  as  small  pebbles  or  nodules  and  must  be 
reduced  by  bipolar  techniques.    However,  curation  of  usable  bipolar 
flakes  and  blades  may  be  responsible  for  altering  any  significant  trends. 

TABLE  3 

BIPOLAR  FLAKE  AND  RAW  MATERIAL  RATIOS 


A.  Quartz- 
ite 

Petrified 
Wood 

Chal- 
cedony Chert 

Mud- 
Quartz  stone 

R  =  .13 

R  =  -05 

R  =  0        R  =  .04 

R  =  0           R  =  .4 

p.  Primary 
cation 

Decorti- 
Flakes 

Secondary  Decorti- 
cation Flakes 

Reduction 
Flakes 

R  = 

.15 

R  =  .12 

R  =  .12 

A.     R  =  #  Bipolar  Flakes   ^-    R  =  #  Bipolar  Flakes 


Total  Flakes  (indiv.  Material  Type)  Total  Flake  types 

Judging  from  the  slight  differences  in  bipolar  flake  ratios,  it  seems 
that  in  some  instances  bipolar  reduction  was  used  in  more  than  the  ini- 
tial reduction  stage  (Table  3).    Certainly  usable  flakes  or  blade  pro- 
duction would  have  resulted  in  relatively  high  bipolar  reduction  flake 
frequencies.    Alternatively,  bipolar  primary  decortication  flakes  may 
have  been  more  predominant  if  all  stages  of  cobble  reduction  or  pebble 
splitting  occurred  on  the  upper  terrace. 

Previously,  it  was  also  argued  that  the  degree  of  bipolar  core  re- 
duction is  not  related  to  a  need  to  reduce  cores  so  they  can  be  used  as 
tool  preforms.    Instead,  degree  of  core  reduction  may  be  related  to  raw 
material  qualities  and  intended  end  products.    Evidence  from  the  bipolar 
core  sample  indicates  that  those  cores,  made  from  vitreous  materials 
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such  as  chert,  are  reduced  to  a  greater  degree  than  quartzite  cores. 
Furthermore,  those  quartzite  cores  which  showed  more  reduction  were 
originally  smaller  pebbles.    Removal  of  small  usable  blades  would  require 
a  smaller,  more  vitreous  piece  of  raw  material.    Therefore,  it  seems  that 
the  degree  of  core  reduction  is  related  to  lithic  morphological  drawbacks 
and  originally  intended  end  products.    Larger,  coarse-grained  cobbles 
were  most  useful  for  removing  a  few  large  spalls  or  flakes.    If  blades 
or  small  flakes  were  required  then  larger  raw  material  was  replaced  by 
small,  vitreous  pebbles  which  were  reduced  until  they  were  exhausted. 
To  summarize,  currently,  crude  blade  or  small  flake  industries  have  not 
received  much  recognition  at  Alberta  parkland  sites.    Such  an  attitude 
has  led  to  some  misunderstanding  about  the  function  and  morphology  of 
bipolar  techniques  and  classification  of  the  resulting  bipolar  by-prod- 
ucts. 

HANDHELD  DIRECT  PERCUSSION 

It  is  presently  difficult  to  determine  whether  a  handheld  direct  per- 
cussion method  was  used  at  the  Strathcona  Site  (Figure  33).    With  this 
method,  a  cobble  is  held  by  both  hands  and  struck  against  an  anvil  at  a 
specified  angle  (Crabtree  1972:10).    This  striking  angle  and  the  point 
of  impact  on  the  cobble  is  more  accurately  controlled  than  with  bipolar 
percussion.    Experiments  indicate  that  this  technique  is  very  effective 
in  removing  at  least  two  usable  spalls  from  large,  flat  cobbles  with 
little  effort  (Figure  33).    Spalls  are  thin  and  flat,  and  thus  are  ideal 
for  further  artifact  production.    Resulting  core  platforms,  from  removal 
of  these  spalls,  were  at  the  proper  angles  to  extract  additional  usable 
flakes  by  this  method  (Figure  33C,  D).    However,  when  further  flake  re- 
moval was  attempted,  those  flakes  split  longitudinally  down  the  middle 
of  the  flake.    Splitting  may  be  overcome  if  more  vitreous  heat-treated 
quartzite  is  used. 

Archaeologically,  this  method  is  difficult  to  distinguish  from  bi- 
polar percussion.    Cobbles  may  have  only  one  battered  end  if  one  spall 
is  removed,  or  subsequent  cores  may  resemble  a  parallelogram  or  triangle 
in  profile  if  a  spall  is  removed  from  each  end  (Figure  34A,  B).  Further- 
more, this  method  also  displays  a  point  of  impact  on  the  cobble  end  which 
is  slightly  more  off  center  than  normally  occurs  with  bipolar  percussion. 
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C-D.    Rotation  of  cobble  core  for  removal  of  additional 
flakes. 


Figure  33.    Illuitration  of  a  handheld  direct  percussion  technique 
and  resulting  flakes. 
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Figure  34.    Removal  of  two  spalls  by  handheld  direct  percussion 
resulting  in  a  parallelogram  and  triangular  shaped 
core. 


Additionally,  such  a  technique  does  not  cause  another  small  flake  to  be 
removed  on  the  other  side  of  the  cobble  as  often  happens  with  bipolar 
percussion.    Examination  of  the  Strathcona  Site  lithic  assemblage  only 
yielded  one  possible  example  of  this  reduction  method.    A  large  flake 
was  removed  from  one  end  of  a  quartzite  cobble  that  had  no  battering 
marks  on  the  other  end.    Also,  the  fracture  was  located  slightly  off- 
center. 

DIRECT  FREEHAND  PERCUSSION 

Direct  freehand  percussion  was  used  to  detach:    1)  usable  spalls 
and  flakes  from  cores;  2)  cortex  from  spalls;  and,  3)  additional  mass, 
to  shape  and  thin  artifacts.    By-products  are  comprised' of  exhausted 
mul tiplatform  cores  (Figure  26A),  shatter  and  three  basic  flake  types 
that  are  illustrated  in  Figure  32.    All  by-products  are  present  in  the 
1980  lithic  assemblage  (Table  2). 

In  preceding  sections  three  possible  spall/flake  detachment  tech- 
niques were  described: 

1.    A  bipolar  method  which  will  split  large  quartzite  cobbles  as  well 
as  small  pebbles.    Few  large  usable  spalls  can  be  detached  by 
this  method.    Cobble  halves  and  spalls  are  generally  concavo-  > 
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convex  in  profile.    Dorsal  surfaces  are  covered  with  cortex, 
which  together  with  other  unwanted  mass,  is  removed  to  thin  and 
shape  the  artifact. 

2.  A  hand-held  direct  percussion  technique  functions  best  when  large, 
flat  cobbles  are  used.    This  method  utilizes  material  more  effic- 
iently than  the  bipolar  technique.    At  least  two  cortical  spalls 
are  produced  as  well  as  additional  usable  flakes.  Cortical 
spalls  are  also  slightly  concavo-convex  in  profile.    Cortex,  and 
additional  unwanted  mass,  is  usually  removed  from  the  dorsal  sur- 
face. 

3.  A  mul tiplatform  core  technique  requires  a  combination  of  bipolar 
percussion  and  direct  freehand  percussion  (Figure  26A).  Raw 
material  is  efficiently  utilized  by  this  method  which  is  most 
suitable  for  large,  round,  thick  cobbles.    Spall/flake  morphology 
consists  of  relatively  thin  sections  which  have  slightly  concave 
ventral  sides  and  straight  dorsal  faces.    Cortex  only  occurs  on 
proximal  or  distal  ends  in  minimal  quantities.    Proximal  ends 
are  made  slightly  thicker  by  the  bulb  of  percussion. 

Resulting  flake  frequencies  and  the  stage  of  reduction  in  which  they 
are  found  will  partly  depend  on  which  spall/flake  removal  technique  is 
chosen.    Substantially  higher  decortication  flakes  are  produced  when 
the  first  two  techniques  are  used.    Of  course,  it  is  presently  difficult 
to  accurately  calculate  flake  ratios  for  each  particular  spall/flake 
production  method  without  first  conducting  extensive  lithic  reduction 
experiments.    Intuitively,  and  based  on  some  preliminary  reduction  ex- 
periments, the  following  flake  ratio  ranges  are  suggested  in  Table  4. 
These  ranges  should  account  for  variability  in  cobble  and  flake  size. 
The  figures  clearly  indicate  that  overall  decortication  flake  frequen- 
cies progressively  decrease  from  a  bipolar  to  mul tiplatform  spall/flake 
removal  method,  since  the  objective  piece  requires  little  decortication 
when  the  latter  technique  is  used.    Furthermore,  a  combination  of  the 
methods  results  in  intermediate  ratios  which  closely  resemble  those  cal- 
culated for  the  second  method. 

Comparison  of  expected  ratios  to  the  1980  lithic  assemblage  is  pre- 
sented in  Table  5.    Quartzite  flake  frequencies  do  not  correspond  to  any 
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TABLE  4 

EXPECTED  PERCUSSION  FLAKE  FREQUENCIES  AND  RATIOS 


Spall/Flake 
Reduction  Method 

Primary  D.  Secondary  D.  Reduction 

FlaKes          Flakes          Flakes  Total 

Range 
1.          X  and  R 

R-Ra  nnpt; 

rv    rvu  1 1  ^  c  o 

15-25         20-30          5  -  15         40  -  70 
20;  .36         25;  .45         10;  .18         55;  1.0 
^6  -     38        43  -    50        13  -  21   

Range 
2.          K  and  R 
R-Ranges 

10  -  20         15  -  25         15  -  25         40  -  70 
15;  .27         20;   .36         20;   .36         55;  1.0 
.25  -  .30      .36  -  .38      .36  -  .38 

Range 
3.          X  and  R 
R-Ranges 

0  -  5            5  -  10         15  -  25         20  -  40 
2.5;  .13       7.5;  .30         20;  .60         30;  1.0 
.13  -  1.0      .25  -  .30      .60  -  .75 

Range 
1,2,3.      X  and  R 
R-Ranges 

8.3  -  16.7  13.3  -  21.7  11.7  -  21.7 
13.3;  .25      17.5;  .37      16.7;  .38 
.25  -  .56      .35  -  .40      .36  -  .45 

X  =  Mean  flake  frequencies. 


particular  method,  but  more  closely  resemble  a  combination  of  all  methods. 
Other  raw  material  flake  ratios  are  entirely  different  from  any  expected 
flake  ratios. 

TABLE  5 

DIRECT  PERCUSSION  FLAKE  RATIOS 


Raw 
Material 

Primary  D. 
Flakes 

Secondary  D. 
Flakes 

Reduction 
Flakes 

Total 

Quartzite 

.20 

.41 

.40 

959 

Petrified  Wood 

.87 

.15 

.05 

87 

Chalcedony 

.10 

.10 

.80 

21 

Chert 

.15 

.11 

.74 

27 

Quartz 

1.0 

3 

Mudstone 

.33 

.30 

.40 

15 

^  ^  Flake  type  

Total  flake  types 


It  is  presently  difficult  to  isolate  the  main  reasons  for  discrepancies 
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between  expected  and  actual  flake  ratios.    At  least  three  possibilities 
for  these  differences  exist: 

1.  The  lithic  assemblage  ratios  represent  the  correct  relative  pro- 
portions for  a  particular  method,  but  differ  from  expected  ratios 
which  are  incorrect. 

2.  Some  stages  of  spall /flake  detachment  were  carried  out  elsewhere 
Cie.  on  lower  river  terraces).  Thus,  decortication  flake  ratios 
occur  in  lower  than  expected  frequencies. 

3.  A  combination  of  all  three  methods  was  used  at  the  Strathcona 
Site,  which  results  in  ratios  that  do  not  correspond  to  any  par- 
ticular set  of  ratios. 

It  seems  that  all  spall/flake  removal  techniques  were  used.    First,  ratios 
more  closely  resemble  the  combined  ratios  in  Table  5.    Secondly,  if  a 
mul tiplatform  core  spall/flake  removal  method  was  sol ely  used  then  the 
reduction  flake  ratios  should  be  considerably  higher  than  they  are. 
Also,  various  core  types  were  recovered,  although  bipolar  cores  were 
predominant.    Finally,  completed  blank-biface  attributes  indicate  that 
all  three  methods  were  used.    However,  these  preliminary  quantities  sug- 
gest that  concavo-convex  spalls,  with  cortex  on  the  dorsal  face,  were 
being  selected  for.    Therefore,  the  bipolar  and  hand-held  spall/flake 
removal  methods  seem  to  have  been  more  commonly  used.    Such  inferences 
can  only  conclusively  be  demonstrated  when  additional  cobble  reduction 
experiments  are  carried  out  to  generate  data  on  flake  type  ratios. 

Examination  of  various  flake  types  also  suggests  that  all  spall/flake 
detachment  methods  were  used.    Initial  spall  decortication  is  evident 
from  primary  decortication  flakes  that  have  cortex  only  on  the  dorsal 
surface.    Few  primary  decortication  flakes  were  recovered  that  have  cor- 
tex on  the  platform  and  dorsal  surface.    Such  flakes  are  formed  when 
whole  cobbles  are  reduced  by  freehand  percussion.    The  initial  flakes 
that  are  removed  from  these  cobbles  will  have  cortex  on  the  platform  as 
well  as  dorsal  face. 

Secondary  decortication  flakes  were  separated  into  two  types.  The 
first  type  is  a  platform  rejuvenation  flake  which  is  removed  from  the 
ventral  surface  of  the  artifact  before  any  cortex  is  removed  from  the 
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dorsal  surface  (Figure  32,  35).    Only  the  proximal  end  or  platform  of 
the  ventral  surface  of  the  flake  has  cortex  on  it.    This  flake  is  formed 
when  the  line  of  gravity  of  the  artifact  is  moved  closer  to  the  center 
enabling  the  worker  to  effectively  remove  dorsal  cortex  in  the  next  re- 
duction stage  (Figure  35).    The  second  flake  type  is  intended  to  remove 
cortex  from  the  dorsal  side  of  the  artifact  (Figure  35B,  C).    This  flake 
(dorsally)  has  cortex  nearer  the  center  or  distal  end  and  is  formed  when 
the  worker  nears  the  finished  blank-bi face.    Subsequently,  only  the  dis- 
tal end  of  the  flake  will  catch  any  remaining  cortex  left  on  the  arti- 
fact (Figure  35B,  C). 

Reduction  flakes  represent  the  last  percussion  reduction  stages  of 
blank-bi face  production.    Two  types  were  recovered.    The  first  type  is 
removed  from  the  ventral  side  of  the  artifact  after  some  dorsal  cortex 
is  already  detached  (Figure  35E,  F).    If  the  ventral  side  is  flat  or 
concave  from  being  sheared,  then  the  dorsal  side  of  the  flake  will  usual- 
ly be  quite  flat' with  few  other  flake  scars  present.    The  second  type 
of  reduction  flake  is  removed  from  the  dorsal  face  where  many  decorti- 
cation flakes  have  already  been  removed.    Thus,  the  flake  dorsal  sur- 
face is  often  heavily  scarred  by  other  flake  ridges.    These  two  reduc- 
tion flake  types  are  often  difficult  to  distinguish  in  the  lithic  assem- 
blage. 

PRESSURE  FLAKING 

Attempting  to  examine  the  final  lithic  reduction  stages  is  often 
difficult  since  pressure  flakes  are  sometimes  indistinguishable  from 
reduction  flakes  (Jelinek  1965:279).    The  majority  of  'retouch'  flakes 
are  pressure  flakes  since  they  possess  the  previously  mentioned  attri- 
butes (Table  2).    As  well,  many  of  these  flakes  are  so  small  (between 
3.0  mm  and  15  mm)  that  it  would  be  impossible  to  remove  them  by  any  other 
reduction  technique. 

Pressure  flakes  occurred  in  relatively  high  frequencies  and  were 
made  from  all  local  raw  materials  (Table  2).    These  results,  in  conjunc- 
tion with  recovered  pressure  flaked  artifacts,  indicate  that  artifacts 
were  finished  at  the  site  more  often  than  was  previously  thought  (Newton 
and  Pollock  1979).    Even  coarse-grained  materials,  such  as  quartzite, 
were  pressure  flaked.    Presumably  pressure  flakes  should  occur  in  lower 
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Secondary 
Decortication 
Fl  akes 


Figure  35.    niustration  of  spall  reduction,  blank-biface  production 
and  resulting  flake  types.   Adapted  after  Callahan  (1979). 
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frequencies  because  of  their  small  size.    Results  from  a  five  percent 
bulk  sample  analysis  indicates  that  only  five  retouch  flakes  were  smaller 
than  the  screen  mesh  that  was  used  (Appendix  V).    Therefore,  an  estimated 
100  pressure  flakes  were  missed  during  the  1980  field  season.    Such  a 
correction  factor  is  important  when  various  flake  type  frequencies  are 
compared.    However,  results  from  a  comparison  of  various  raw  material 
pressure  flake  relative  proportions  should  not  be  significantly  altered 
since  it  is  assumed  that  flake  loss  occurred  equally  among  all  material 
types.    Calculated  pressure  flake  relative  proportions  show  that  those 
materials  which  are  the  most  vitreous  generally  have  the  highest  ratios 
(Table  6).    This  suggests  that  more  silicious  materials  were  selected 
for  small  tool  production,  or,  coarser-grained  artifacts,  such  as  quartz- 
ite,  were  not  entirely  completed  at  the  site.    At  this  time  the  former 
inference  is  more  acceptable  since  there  presently  exists  no  sound  reason 
why  the  other  raw  materials  should  be  more  completely  reduced  at  the 
site. 

TABLE  6 

RELATIVE  PROPORTIONS  OF  PRESSURE  FLAKES 


Material 
Type 

Quartzi te 

Petrified 
Wood 

Chal- 
cedony 

Chert 

Quartz 

Mud- 
stone 

Pressure 
Flakes 

275 

2 

18 

7 

6 

8 

Total 
Flakes 

1375 

94 

41 

35 

9 

33 

Ratio 

.20 

.02 

.44 

.20 

.67 

.24 
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INTRA-SITE  AND  INTER-SITE  COMPARISONS 

TEMPORAL  TECHNOLOGICAL  TRENDS 

Prehistoric  culture  change  took  place  throughout  the  Middle  and  Late 
Prehistoric  Periods  in  north-central  Alberta.    Such  change  should  also 
be  reflected  in  lithic  assemblages  recovered  from  prehistoric  workshops. 
However,  it  is  difficult  to  establish  how,  and  to  what  degree,  culture 
change  affects  basic  extractive  and  reduction  techniques.    This  task 
becomes  even  more  arduous  since  the  majority  of  the  lithic  assemblage 
consists  of  artifact  by-products,  or  debitage.    Certainly  by-products 
are  the  negative  image  of  finished  artifacts,  but  currently  little  re- 
search has  been  conducted  to  thoroughly  investigate  what  diagnostic 
lithic  attributes  will  document  various  artifact  types  or  change.  Further- 
more, a  lack  of  sound  stratigraphic  control  also  encumbers  such  a  com- 
parison.   Thus,  only  relative  temporal  lithic  comparisons  can  be  carried 
out  here  to  measure  temporal  technological  change. 

A  brief  review  of  Alberta  prehistory  indicates  that  the  following 
technological  changes  occurred  between  the  Middle  and  Late  Prehistoric 
Periods : 

-  introduction  of  the  atlatl,  and  later  the  bow  and  arrow,  led  to  great- 
er use  of  smaller  projectile  points. 

-  introduction  of  large  game  encircling  activities. 

-  introduction  of  tipis  and  pottery. 

Generally,  empirical  evidence  also  shows  that  throughout  prehistory  man 
constantly  attempts  to  refine  his  lithic  technological  reduction  and 
production  methods.    Subsequently,  less  energy  is  expended  on  subsistence 
activities  and  available  resources  are  utilized  more  efficiently.  There- 
fore, possible  archaeological  evidence  for  temporal  technological  change 
may  include: 

A.    A  mul tiplatform  core  reduction  technique  and  blade  removal  tech- 
nique will  utilize  local  raw  materials  more  efficiently. 

-  mul tiplatform  and  blade  core  frequencies  will  increase  tempor- 
ally. 
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-  reduction  flcikes  increase  temporally. 

-  decortication  flakes  decrease  temporally. 

B.    Introduction  of  smaller  projectile  points  may  have  resulted  in 
a  change  in  raw  material  use.    There  exist    some  physical  re- 
straints in  raw  material  size.    For  example,  larger  tools  and 
point  types  could  only  be  made  from  larger  raw  materials,  such  as 
quartzite.    An  increase  in  the  use  of  smaller  projectile  points 
removed  these  physical  restraints  which  also  resulted  in  an  in- 
creased use  of  better  quality  raw  materials  (ie.    chert,  chal- 
cedony, petrified  wood  or  mudstone)  (Figure  36)! 

-  smaller,  more  vitreous  materials  increase  temporally. 

-  smaller,  more  vitreous  bipolar  core  frequencies  should  increase 
temporal  ly. 

-  pressure  flakes  and  bipolar  flakes  should  increase  temporally. 


'                 Increase  in  small,  vit- 
'              /reous  raw  material  use. 

RAW 
MATER- 
IAL 
USE 

-  -  .  /      -  -  - .  Use  of  large  raw  mat- 
y  ~  [            ials  (quartzite)  re- 
^^^^}^^      ^  ^         mains  constant  or  de- 
'             ^  creases. 

TIME 

1  Introduction  of 
1  small  points. 

Figure  36.    Introduction  and  use  of  smaller  projectile  points  alleviates 
raw  material  size  restraints,  resulting  in  greater  use  of 
silicious,  smaller  raw  materials. 


C.    Woodworking  activities  increased  temporally  when  the  atlatl,  bow 
and  arrow  and  large  game  pounding  corrals  were  introduced! 

-  smaller  woodworking  tool  frequencies  increase. 

-  heavy  chopping  tools,  for  felling  larger  trees,  increase  tem- 
porally.   Ground  stone  tools  are  introduced  since  they  are 
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more  efficient  and  last  much  longer  when  cutting  wood  (Hayden 
1977). 

TEMPORAL  MEASUREMENTS 

Results  from  the  previous  lithic  analysis  indicated  that  a  variety 
of  reduction  methods  were  more  or  less  equally  employed  at  the  Strath- 
cona  Site.    However,  it  was  also  cautioned  that  some  trends  may  have 
been  masked  when  materials  from  a  long  temporal  span  were  combined.  The 
following  analysis  examines  whether  technological  lithic  variability  was 
indeed  masked  by  such  temporal  grouping. 

Data  from  Units  2,  3  and  4  were  omitted.    This  area  was  badly  dis- 
turbed by  heavy  equipment.    Also,  these  units  were  previously  partially 
excavated.    Subsequently,  unit  arbitrary  levels  were  not  comparable  to 
other  unit  levels. 

The  lithic  assemblage  was  divided  into  three  arbitrary  temporal  lev- 
els:   1)  10  cm  levels;  2)  20  cm  levels;  and,  3)  30  cm  levels.    Some  quanti- 
tative error  will  undoubtedly  occur  from  such  divisions  since  technologi- 
cal change  is  dynamic  and  may  span  more  than  one  arbitrary  level.  Also, 
it  is  questionable  which  arbitrary  arithmetic  range  best  measured  tem- 
poral lithic  change,  if  it  exists.    Too  many  arbitrary  divisions  will 
result  in  a  great  deal  of  detail,  which  can  obscure  any  major  patterns. 
On  the  other  hand,  too  few  divisions  often  smooths  over  lithic  quanti- 
tative changes.    Results  from  all  three  divisions  were  computed  and  are 
considered  in  the  following  analysis. 

Lithic  relative  frequencies  within  each  arbirary  level  were  calcu- 
lated in  order  that  data  from  each  arbitrary  level  could  be  compared. 
This  method  ensured  that  changes  in  artifact  frequencies  in  a  particular 
level  were  not  caused  by  overall  quantitative  changes. 

Lithic  categories  were  examined  graphically  and  Pearson  Correlation 
Coefficients  were  computed  for  each  category  (Gilbert  1976;  Thomas  1976). 
All  raw  data  is  presented  in  Appendix  VI.    Correlation  coefficient  values 
can  effectively  determine  whether  any  relationship  between  variables  exists 
and  whether  these  relationships  were  variable  or  relatively  uniform 
temporally.    Linear  regression  equations  were  not  computed  since  the 
sample  is  presently  relatively  small  and  incomplete. 
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A.  TESTING  LITHIC  REDUCTION  TEMPORAL  VARIABILITY 

All  quantitative  results  are  presented  in  Table  7.    It  is  immediately 
apparent  that  lithic  frequencies  gradually  increase  towards  the  upper 
arbitrary  levels.    Such  an  increase  may  have  been  caused  by  an  intensity 
of  activities,  or  an  increase  in  group  sizes  at  the  site.    However,  arti- 
fact relative  frequencies  do  not  entirely  conform  to  this  pattern.  Mul- 
tiplatform  core  relative  frequencies  do  not  significantly  increase  in 
the  later  periods.    Bipolar  core  relative  frequencies  do  not  become  smal- 
ler in  the  upper  levels.    Quartzite  reduction  flake  relative  frequencies 
show  no  substantial  increase  in  the  upper  levels.    Furthermore,  decor- 
tication flake  proportions  do  not  decline  appreciably  in  upper  levels, 
as  would  be  expected  if  reduction  techniques  changed  greatly. 

Core  and  flake  type  frequency  comparisons  from  each  arbitrary  level 
are  presented  in  Figure  37.    Only  the  'mul tiplatform  core--bi pol ar  core' 
correlation  coefficient  was  beneath  the  acceptable  confidence  level. 
However,  correlation  coefficients  between  various  other  flake  types  are 
very  high  (Figure  37).    Therefore,  flake  types  covary  temporally,  or,  an 
increased  use  of  one  flake  type  also  resulted  in  an  increase  in  the  other 
flake  type.    Thus,  flake  type  ratios    remain  temporally  constant. 

To  summarize,  presently  the  foregoing  results  refute  previous  sugges- 
tions that  lithic  reduction  techniques  change  significantly  temporally. 
The  tested  variables  are  generally  temporally  constant,  indicating  that 
a  combination  of  reduction  methods  were  used  throughout  the  Middle  and 
Late  Prehistoric  Periods. 

B.  TESTING  RAW  MATERIAL  TEMPORAL  VARIABILITY 

Results    from  testing  raw  material  temporal  variability,  are  pre- 
sented in  Table  8.    All  lithic  categories  also  gradually  increase  to- 
wards the  upper  levels.    Relative  frequencies  for  vitreous  materials, 
bipolar  cores  and  pressure  flakes  do  not  significantly  increase  towards 
the  upper  levels.    Petrified  wood  relative  proportions  do  not  increase 
in  the  upper  levels,  nor  does  quartzite  decrease  towards  the  upper  levels. 

These  variables  were  graphically  compared  and  correlation  coeffi- 
cients were  computed  (Figure  38).    Most  R-values  were  extremely  high 
with  the  exception  of  the  'quartzite  flake--total  flake'  and  'vitreous 
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TABLE  7 

QUARTZITE  CORE  AND  FLAKE  TEMPORAL  DISTRIBUTIONS 


Level s 

A           B           C            D           E            F  Total 

Ml  ii  +  ■;  ~ 

platform'^^^' 
Cores  ^• 

4           1            4            3           -            -  12 
9           3          11            5           2            -  30 
.44         .33         .36         .60          -  - 
A  +  B  =  .42         C  +  D  =  .44         E  +  F  =  0.0 
A+B+C=.39  D+E+F=.43 

D-    1  Total 
Bipolar  p 

Cores  ^• 
R. 

5            2            7            2            2            -  18 
9            3          11            5            2            -  30 
.56         .67         .64           .40  1.0 
A  +  B  =  .58         C  +  D  =  .56         E  +  F  =  1.0 
A+B+C=.61  D+E+F=.57 

To  tal 
Decorti-  R. 
cation  R. 
Flakes  R. 

109         244         130         20            8            9  520 
169         386         204         33           23           14  829 
.64         .63         .64        .61         .35  .64 
A  +  B  =  .64         C  +  D  =  .63         E  +  F  =  .46 
A+B+C=.64  D+E+F=.53 

R. 
R. 

70         145          75         14            13          5  322 
169         386         204         33            23         14  829 
.41         .38         .37       .42          .57  .36^ 
A+B=.39         C+D=.38  E+F=.49 
A  +  B  +  C  =  .38               D  +  E  +  F  =  .46 
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Figure  37.    Comparisons  of  core  and  flake  type  frequencies 
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TABLE  8 

MATERIAL  AND  ARTIFACT  TEMPORAL  DISTRIBUTIONS 


Level s 

A           B            C           D           E            F  Total 

Materials  ^ 
R 

27          63          45          12            6            1  154 
944       2161       1502         281         128         65  5081 
.03         .03         .03         .04         .05         .02  - 
A  +  B  =  .03         C  +  D  =  .03         E  +  F  =  .04 
A+B+C=.03  D+E+F=.04 

Total 
Quartzite  R 
R 
R 

672       1619       1068         205         97          52  3713 
944       2161       1502         281         128         65  5081 
.71         .75         .71         .73         .73  .76 
A  +  B  =  .74         C  +  D  =  .71         E  +  F  =  .77 
A  +  B  +  C  =  .73               D  +  E  +  F  =  .74 

Total 
Petrified  R 
Wood  R 
R 

209         523         226          41         19          11  1029 
944       2161       1502         281         128         65  5081 
.22         .24         .15         .16         .15  .17 
A+B=.24         C+D=.15         E+F=  vl6 
A+B+C=.21  D+E+F=.15 

Vitreous^^^^^ 
Bipolar  ^ 
Cores  ^ 

2            1            5            1            -            -  9 
12          5            10          5            2            -  35 
.17         .20         .50         .20         0.0         0.0  - 
A  +  B  =  .18         C  +  D  =  .40         E  +  F  =  0.0 
A+B+C=.30  D+E+F=.14 

Vitreous"''°^^J^ 
Pressure  ^ 
Flakes  ^ 

8          11            11          4            3            1  37 
18          47            23         10            6            1  105 
.44         .23          .48       .40         .50          1.0  - 
A  +  B  =  .29         C  +  D  =  .45         E  +  F  =  .57 
A+B+C=.34  D+E+F=.47 

QuartzitJ°^^)^ 
Pressure  p 
Flakes  ^ 

27          112          61         12            6            6  224 
188         197          265       45          29          20  744 
.14         .57           .23      .27         .21  .30 
A  +  B  =  .36         C  +  D  =  .24         E  +  F  =  .24 
A+B+C=.31  D+E+F=.25 

Vitreous  Materials  =  (chalcedony,  chert,  quartz  and  mudstone). 
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Figure  38.    Comparison  of  materials  and  flake  type  frequencies. 
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pressure  ndke--total  flake'  categories  which  had  values  that  fell  below 
the  acceptable  critical  levels.    Again,  such  results  indicate  that  these 
variables  covary  temporally.    In  other  words,  these  variables  maintain 
similar  ratios  in  all  levels  which  suggests  temporal  homgeneity  of  raw 
material  use. 

To  summarize,  results  did  not  conform  to  the  previously  postulated 
inferences  that  an  increased  use  of  vitreous  raw  materials,  bipolar  cores 
or  pressure  flakes  would  result  in  the  upper  segment  of  the  lithic  assem- 
blage. 

C.    WOODWORKING  TEMPORAL  VARIABILITY 

Currently,  there  exists  little  quantitative  data  to  test  this  postu- 
lation.    End  scrapers  and  side  scrapers  occur  in  relatively  minimum  num- 
bers but  all  were  recovered  in  the  upper  30  cm.    However,  scrapers  may 
also  have  been  used  for  other  activities.    No  ground  stone  implements 
were  recovered  in  the  1980  lithic  assemblage.    However,  one  specimen  was 
previously  recovered  at  the  site.    Presently,  the  provenience  of  this 
artifact  is  unknown. 

To  summarize,  the  above  results  are  inconclusive  and  must  await  a 
larger  sample  before  they  can  be  adequately  tested.    Furthermore,  use 
wear  analysis  on  scrapers  may  help  determine  the  function  of  these  arti- 
facts . 

ON-SITE  VERSUS  OFF-SITE  ACTIVITIES 

Lithic  material,  recovered  from  the  site  boundary  transect  survey, 
was  compared  to  the  site  lithic  sample  to  determine  what  stages  of  lithic 
reduction  occurred  on  lower  and  upper  terraces.    Presently,  the  lower 
terrace  sample  is  relatively  small.    Consequently,  the  following  pre- 
liminary results  should  be  re-examined  with  a  larger  sample. 

The  mere  presence  of  lithic  material  on  lower  terraces,  as  well  as 
upper  terraces,  suggests  that  reduction  took  place  in  both  areas.  Such 
a  combination  of  events  seem  likely  since  a  great  deal  of  energy  was 
required  to  carry  heavy  raw  materials  up  the  steep  river  terraces.  How- 
ever, whole  quartzite  cobbles  may  have  been  carried  to  camp  for  eventual 
heat  treatment.    Admittedly,  this  task  could  have  taken  place  on  lower 
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terraces,  but  more  likely  occurred  at  camps  since  it  was  a  relatively 
lengthy  process.  Other,  more  vitreous  raw  materials  were  smaller  and 
lighter  and  presumably  were  entirely  reduced  at  the  camp  site. 

A  total  of  six  artifact  and  debitage  categories  were  chosen  to  more 
thoroughly  investigate  any  possible  spatial  patterns  in  the  lithic  re- 
duction sequence.    Cores,  spalls  and  the  various  flake  types  which  re- 
present the  entire  reduction  sequence  were  selected.    This  sample  was 
also  divided  into  'quartzite'  and  'vitreous'  material  classes.    It  was 
felt  that  these  materials  may  have  been  reduced  to  various  stages  at 
different  areas  because  of  their  considerable  size  differences.  Also, 
it  has  already  been  established  that  all  reduction  stages  and  methods 
occurred  at  the  site  over  a  long  temporal  period.    Thus,  these  variables 
will  minimally  affect  any  observed  artifact  frequencies  which  differ 
from  expected  frequencies  in  both  classes. 

A  comparison  of  the  artifact  frequencies  from  the  upper  and  lower 
terraces  is  presented  in  Table  9.    A  chi-square  test  was  computed  for 
quartzite  artifacts  to  determine  to  what  extent  expected  frequencies  dif- 
fered from  observed  frequencies  (Table  9).    Generally,  such  an  analysis 
also  examines  whether  there  is  a  relationship  between  certain  artifact 
types  and  area.    The  results  indicate  that  there  are  some  major  discrep- 
ancies between  expected  and  actual  frequencies  (Table  9).    Upon  closer 
examination,  those  artifacts  that  deviated  significantly  from  expected 
frequencies  consisted  of  quartzite  primary  decortication  flakes  and  cores 
which  occur  in  higher  than  expected  frequencies  on  lower  terraces  (Table 
9).    Moreover,  secondary  reduction  frequencies  were  slightly  lower  than 
expected  on  lower  terraces  (Table  9).    Quartzite  artifact  frequencies 
from  the  upper  terraces  were  generally  similar  to  expected  frequencies. 
Nevertheless,  it  seems  that  initial  quartzite  reduction  took  place  more 
frequently  than  expected  on  lower  terraces  while  frequencies  were  slightly 
less  than  expected  from  the  latter  part  of  the  reduction  sequence. 

Attempts  were  made  to  carry  out  a  similar  comparison  with  the  'vit- 
reous' material.    However,  the  sample  from  the  lower  terrace  is  propor- 
tionally smaller  when  compared  to  quartzite  artifacts  which  indicates 
that  these  materials  were  reduced  less  often  on  lower  terraces.  Further- 
more, when  relative  frequencies  of  'quartzite'  to  'vitreous'  materials 
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TABLE  9 

COMPARISON  OF  INITIAL  TO  SECONDARY 
REDUCTION  SEQUENCES  BY  AREA 


LOWER 
TERRAC 


UPPER 


Q  E 

0 

I 

4b 

Cores 

D 

1 

0 

45 

Primary  Decortication 
Flakes 

10 

4.9 

230 

235.1 

240 

Secondary  Decortication 
Flakes 

7 

9.3 

443 

440.7 

450 

Reduction  Flakes 

4 

8.9 

427 

422.1 

431 

Retouch  Flakes 

5.7 

275 

269.3 

275 

Spal 1 s 

3 

0.2 

11 

13.7 

14 

30 

1426 

1456 

0  

nhqprved 


Expe(^ted 


(0  -  E.r/E 


L. 

T 
E 
R 
R 
A 
C 
E 
S 


Cores 

Primary  Decortication 
Flakes 

Second.  Decortication 
Flakes 

Reduction  Flakes 
Retouch  Flakes 
Spal 1 s 


10 

7 
4 


_3__ 

40 
230 

443 

427 

275 

11 


4.9 

9.3 

8.9 
5.7 

45 
235.1 

440.7 

422.1 
269.3 
13.7 


75Ttr 
5.3 

0.55 

2.7 
5.7 

0.56 
0.11 

0.01 

0.06 
0.12 
0.53 


U.  Cores 


Primary  Decortication 
Flakes 

Second.  Decortication 
Flakes 

Reduction  Flakes 
Retouch  Flakes 
Spall s  


5;  D.  at  95%  =  11.1 


41.16  =  X"^ 

There  is  no  significant  relationship  between  artifact  type,  and  area 
There  is  a  significant  relationship  between  artifact  type  and  area. 
Reject  H^. 
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are  compared  using  the  site  sample  it  is  quite  apparent  that  primary 
decortication  flakes  occur  in  higher  frequencies  in  the  latter  material 
class  (Table  10).    The  'vitreous'  to  'quartzite'  artifact  relative  fre- 
quencies were  also  graphically  compared  and  a  Pearson  Correlation  Coef- 
ficient was  computed  (Figure  39;  Appendix  VI).    A  very  weak  linear  re- 
lationship was  evident  and  a  low  correlation  R-value  was  computed.  Prim- 
ary decortication  flake  frequencies  are  mainly  responsible  for  this  low 
value.    The  weak  relationship  between  artifact  frequencies  from  these 
two  raw  materials  could  be  due  to  differences  in  on-site  versus  off-site 
lithic  reduction.    This  suggestion,  however,  is  tentative  since  such 
deviations  may  be  mainly  due  to  use  of  different  reduction  techniques. 

TABLE  10 

COMPARISON  OF  INTITAL  TO  SECONDARY 
REDUCTION  SEQUENCES  BY  AREA 


Artifacts 

Cores 

Primary  D. 
Flakes 

S.  D. 

Flakes 

.  Red. 
Flakes 

Ret. 
Flakes 

Spall s 

Total 

Vitreous 
Material s 

T 
R 

29 
.42 

88 
.42 

25 
.12 

58 
.28 

41 
.20 

0.0 

241 

Quartzite 
Material s 

R 
T 

.43 

40 

.17 

230 

.32 

443 

.31 

427 

.20 

275 

1.0 

11 

1426 

It  should  be  re-emphasized  that  the  foregoing  results  may  have  been 
biased  by  a  relatively  small  lower  terrace  lithic  sample,  as  well  as 
by  differences  in  excavation  and  recovery  methods  between  the  two  areas. 
Such  methods  would  invariably  affect  small  artifact  frequencies  (ie.  re- 
touch flakes).    But  even  when  retouch  flakes  are  removed  there  are  still 
major  differences  between  expected  and  observed  frequencies  in  the  chi- 
square  analysis. 

PREHISTORIC  QUARRY/WORKSHOPS:    DEFINITION  AND  COMPARISON 
DEFINITION 

Prehistoric  quarry/workshops  form  the  basis  for  lithic  resource 
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Figure  39.    Comparison  of  'Vitreous'  to  'Quartzite'  artifact  and  debitage 
types. 
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procurement  strategies  an  d subsequent  aboriginal  settlement  patterns. 
Such  sites  should  differ  from  other  sites  geographically,  as  well  as  by 
their  respective  lithic  assemblages.    Generally,  major  differences  should 
be  reflected  in  assemblage  and  raw  material  frequency  or  diversity. 

Lithic  materials  become  part  of  the  archaeological  record  when  they 
are  discarded  as  refuse  or  when  they  are  misplaced  (Schiffer  1972).  The 
length  and  intensity  of  site  occupation  proportionally  increases  the 
probability  of  misplacing  or  discarding  an  item.    Thus,  special  function 
sites,  such  quarry/workshops,  should  contain  few  artifacts  and  minimal 
artifact  diversity  since  the  major  purpose  of  such  sites  was  to  produce 
artifacts  for  future  use.    On  the  otvher  hand,  artifact  frequency  and 
diversity  should  significantly  increase  at  more  permanent  habitation 
sites  where  these  items  are  used,  worn  out  and  finally  discarded. 

Data  show  that  initial  and  secondary  lithic  reduction  stages  took 
place  at  quarry/workshops.    Primary  and  secondary  decortication  flakes 
should  occur  more  frequently  than  at  regionally  related  habitation  sites. 
Also,  bipolar  percussion  takes  place  mainly  during  the  initial  reduction 
stages.    Therefore,  far  more  bipolar  flakes  should  be  present  at  quarry/ 
workshops  than  at  other  sites.    Pressure  flakes  were  initially  removed 
to  shape,  thin  and  eventually  to  resharpen  tools.    Thus,  pressure  flakes 
should  be  found  at  quarry/workshops,  if  artifacts  were  completed  there, 
but  these  flakes  should  be  present  at  habitation  sites  where  final  tool 
completion  and  maintenance  took  place. 

Exhausted  cores  and  hammerstones  should  be  relatively  more  frequent 
at  quarry/workshops  than  at  habitation  sites.    If  quarry/workshops  func- 
tioned  to  produce  usable  flakes  or  blades  for  immediate  or  future  use, 
then  more  exhausted  cores  should  occur  at  the  site  and  surrounding  area. 
Generally,  hard  hammer  percussion  is  used  in  the  initial  reduction  stage. 
Hammerstones   should  therefore  occur  more  frequently  at  quarry/workshops, 
unless  they  were  curated  or  destroyed  by  use.    Finally,  quarry/workshops 
should  contain  fewer  artifacts  that  are  made  from  exotic  raw  materials. 

COMPARISONS 

The  Strathcona  lithic  assemblage  was  compared  to  the  Prosser  Site 
(Hettzman  1979)  and  the  Stony  Plain  Site  assemblages  (Losey  1971).  The 
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former  site  is  described  as  a  'workshop-campsite'  (Heitzman  1979:20), 
while  the  latter  site  supposedly  resembl e  "the  Strathcona  Site  both  geo- 
graphically and  functionally. 

It  was  assumed  that  any  marked  differences  between  quarry/workshops 
and  more  permanent  habitation  sites  should  be  most  apparent  in  the  those 
attributes  that  were  described  in  the  previous  section.    Some  categories 
were  not  directly  comparable  to  other  lithic  assemblages  and  thus  are 
omitted  in  the  analysis.    A  more  detailed  comparison  to  the  Prosser  Site 
than  to  the  Stony  Plain  Site  assemblage  was  possible. 

There  are  significant  differences  in  hard  hammer  flake  frequencies  and 
various  flake  relative  proportions  between  the  Strathcona  and  Prosser 
assemblages  (Table  llA).    Relatively  higher  percentages  of  decortication 
flakes  are  present  at  FjPi-29  while  higher  amounts  of  reduction  and  re- 
touch flakes  are  evident  at  the  Prosser  Site.    Cores  and  spalls  also  oc- 
curred in  slightly  higher  proportions  at  the  Strathcona  Site.    No  signi- 
ficant differences  in  artifact  frequency  and  diversity  was  apparent  be- 
tween the  two  lithic  samples. 

All  three  sites  were  compared  using  only  five  lithic  categories  (Table 
UB).    The  results  are  surprising  since  some  major  differences  between 
the  Stony  Plain  and  Strathcona  lithic  assemblage  occur,  especially  the 
decortication  flakes  which  occur  only  in  minimal  frequencies  at  the  for- 
mer site.    Also,  artifact  frequency  relative  proportions  are  signifi- 
cantly higher  at  the  Stony  Plain  Site. 

It  is  presently  difficult  to  assess  the  degree  of  difference  between 
the  three  lithic  assemblages.    A  contingency  table  was  computed  and  in- 
dicates that  the  sum  of  all  artifact  category  differences  between  the 
expected  and  observed  classes  are  greater  between  the  Strathcona  Site 
and  Stony  Plain  Site,  whereas  FjPi-29  and  the  Prosser  Site  have  roughly 
similar  sums  (Table  12).    These  results  suggest  that  a  great  deal  of 
similar  (Activities  may  have  occurred  at  the  latter  two  sites,  or  there 
may  be  regional  similarities  in  lithic  procurement  systems.  However, 
major  differences  may  simply  be  due  to  comparable  quantitative  difficul- 
ties.   Currently,  it  is  difficult  to  establish  which  factor(s)  are  res- 
ponsible for  these  discrepancies. 
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TABLE  11 


COMPARISON 

OF  SITE 

LITHIC 

ASSEMBLAGES 

A 

Artifact  Type 

STRATHCONA 

PROSSER 

# 

R 

# 

R 

Artifact  Freq. 

54 

.03 

27 

.02 

Artifact  Div. 

8 

.004 

7 

.004 

Cores 

69 

.04 

16 

.01 

Hard  Hammers 

40 

.02 

0 

Prim.  Decor.  F. 

325 

.18 

137 

.09 

Secon.  D.  Flake 

469 

.26 

118 

.08 

Reduction  F. 

492 

.28 

672 

.43 

Retouch  F. 

317 

.18 

578 

.37 

Spal 1 s 

11 

.006 

2 

.001 

Total 

1785 

1557 

B. 

Artifact  Typp 

STRATHCONA 

PROSSER 

STONY 

PLAIN 

# 

R 

# 

R 

# 

R 

Artifact  Freq. 

54 

.03 

27 

.02 

124 

.27 

Artifact  Div. 

8 

.005 

7 

.004 

6 

.01 

Cores 

69 

.04 

16 

.01 

31 

.07 

Decort.  Flakes 

794 

.46 

255 

.16 

50 

.11 

Other  Flakes 

809 

.47 

1250 

.76 

244 

.54 

Total 

1734 

1645 

455 

Artifact  Frequency 
Total  Artifacts 
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TABLE  12 

DIFFERENCES  BETWEEN  SITE  LITHIC  ASSEMBLAGES 


STRATH 


PROSSER 


0. 

E. 

0. 

E. 

0. 

E 

Artifact  Freq. 

54 

92.7 

27 

88.0 

124 

24. 

3 

205 

Artifact  Div. 

8 

9.5 

7 

9.0 

6 

2. 

5 

21 

Cores 

69 

52.5 

16 

49.8 

31 

13. 

8 

116 

Decort.  Flakes 

794 

497 

255 

471.5 

50 

130. 

4 

1099 

Other  Flakes 

809 

1041 

1250 

988.1 

244 

273. 

3 

2303 

Total 

1734 

1645 

455 

3834 

S.  PLAIN 


E  = 


Col .  Total  X  Row  Total 
Grand  Total 


Arti  facts 

0 

E 

(0  -  E)2/E 

Artifact  Freq. 

54 

92.7 

16.1 

Artifact  Div. 

8 

9.5 

0.2 

Cores 

69 

52.5 

5.2 

Decort.  Flakes 

794 

497 

177.5 

Other  Flakes 

809 

1041.6 

51.9 
1250.9 

Artifact  Freq. 

27 

88 

44.3 

Artifact  Div. 

7 

9 

0.4 

Cores 

16 

49.8 

22.9 

Decort.  Flakes 

255 

471.5 

99.4 

^  Other  Flakes 

1250 

988.1 

69.4 
1236.44 

.  Artifact  Freq. 

124 

24.3 

409.1 

Artifact  Div. 

6 

2.5 

4.9 

.  Cores 

31 

13.8 

21.4 

^  Decort.  Flakes 

50 

130.4 

49.6 

1  Other  Flakes 

244 

273.3 

3.1 

S488.1 
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SUMMARY  AND  CONCLUSIONS 

Archaeological  investigations  at  the  Strathcona  Site  were  designed 
to  inform  the  public  about  Alberta  prehistory  and  to  establish  greater 
consistency  in  future  fieldwork  analysis.    The  lithic  analysis  generated 
preliminary  descriptive,  analytical  and  typological  data  on  prehistoric 
lithic  technologies  and  resource  extractive  systems.    A  brief  summary 
of  these  results  and  some  conclusions  are  presented  here  in  hopes  that 
some  consensus  can  be  reached  on  what  direction  future  excavations  and 
analysis  should  take  at  the  Strathcona  Science  Park  Site. 

FIELDWORK 

During  the  past  field  season  all  previously  unfinished  units  were 
completed.    A  permanent  grid  system  was  installed  and  should  result  in 
accurate,  easy  placement  of  all  future  excavation  units.    This  grid 
system,  along  with  the  detailed  contour  map,  will  also  be  useful  when  a 
more  systematic  sampl ing  design  is  incorporated  on  both  the  upper  and 
lower  terraces  of  the  site.    The  bulk  sample  fine-sorting  analysis  shows 
that  smaller  artifact  loss  was  minimal. 

Examination  of  Gibson's  (1979)  proton  magnetometer  anomalies  indi- 
cates that  use  of  such  instruments  in  archaeological  field  surveys  must 
be  reassessed  and  improved  in  the  future.    There  are  currently  too  many 
other  variables,  besides  hearths,  that  will  cause  high  magnetic  readings. 
It  is  entirely  possible  that  a  larger  excavated  area  around  the  anomaly 
is  required  to  locate  hearths.    However,  if  hearths  are  located  greater 
distances  from  recorded  anomalies,  then  the  overall  advantage  of  using 
such  techniques  becomes  somewhat  questionable.    Also,  in  the  future  a 
more  rigorous    search  for  surface  metal  objects  in  anomaly  areas  must  be 
undertaken  before  any  excavation  begins.    Such  precautionary  measures 
will  save  both  time  and  energy  in  the  future. 

Comparison  of  the  mean  cultural  depositional  rate  to  temporally 
diagnostic  artifacts  shows  that  there  is  only  a  very  rough  correlation 
between  the  two  variables.    Presently,  the  large  temporal  artifact  range 
makes  it  difficult  to  even  spatially  separate  artifacts  in  groups  as  large 
as  major  cultural  complexes.    At  best,  the  lithic  assemblage  can  be 
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treated  as  a  temporal  continuum  which  should  be  excavated  in  arbitrary 
levels  that  are  sufficiently  sensitive  to  maintain  the  necessary  verti- 
cal control.    Such  a  method  involves  some  error  but  should  be  accurate 
enough  to  identify  prehistoric  technological  change,  if  it  exists.  In 
the  future,  as  more  temporally  diagnostic  artifacts  are  recovered,  greater 
consistency  or  stratigraphic  patterns  may  emerge.    If  this  goal  can  be 
accomplished  then  the  level  and  width  of  arbitrary  levels  can  be  recali- 
brated to  conform  to  those  distinctive  cultural  depositional  ranges. 

Results  from  unit  two-dimensional  artifact  plots  also  supports  the 
fact  that  distinct  stratigraphic  separation  is  not  presently  possible 
at  the  site.    Few  discrete  artifact  separations  were  apparent  even  when 
local  topographical  variables  are  minimized.    However,  in  those  units 
where  cultural  deposition  was  deeper,  some  distinct  breaks  occur  in  the 
sequence.    Consequently,  in  the  future  more  careful  investigation  of 
these  areas  may  result  in  at  least  some  gross  lithic  assemblage  separa- 
tions.   Stratigraphic  control  is  further  hampered  by  frost  heaving  ac- 
tivities which  are  apparent  from  artifact  fragments  that  are  located 
10  cm  apart  vertically,  but  fit  together.    Therefore,  any  potential  cul- 
tural stratigraphic  control  that  might  have  previously  existed,  was  ob- 
scured by  frost  action  which  filled  in  those  portions  of  the  profile 
that  initially  contained  none  or  few  artifacts.    Furthermore,  if  the 
site  was  annual ly  oratl east  quite  often  visited  throughout  the  Middle 
and  Late  Prehistoric  Periods  then  the  assemblage  can  be  regarded  as  a 
cultural  continuum  which  can  be  arbitrarily  sampled  to  document  lithic 
technological  changes. 

A  preliminary  boundary  and  area  survey  verified  that  cultural  activ- 
ity took  place  on  lower  terraces.    Presence  of  a  relatively  large  faunal 
concentration  south  of  the  site  will  require  futher  examination.  Cer- 
tainly cultural  activity  was  not  nearly  as  intense  as  on  the  upper  ter- 
race.   The  study  indicates  that  artifact  frequencies  decrease  rapidly 
towards  lower  terraces  and  seem  to  be  more  frequent  on  the  southern  side 
of  the  site.    Such  a  pattern  has  important  implications  for  the  future 
incorporation  of  a  sampling  design  for  the  entire  area. 

To  conclude,  the  1980  fieldwork  successfully  accomplished  the  init- 
ial research  objectives  that  were  set  out  prior  to  the  beginning  of  the 
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field  season.    As  with  most  research,  additional  problems  were  revealed 
by  excavations  and  must  be  investigated  in  the  future. 

LITHIC  ANALYSIS 

Lithic  description,  classification  and  quantification  has  provided 
data  and  insight  on  regional  culture  history,  lithic  reduction  techni- 
ques, temporal  lithic  technological  trends  and  insight  on  regional  pre- 
historic resource  utilization. 

CULTURE  HISTORY 

Lithic  quarry/workshops  form  an  intregal  part  of  aboriginal  resource 
utilization  and  thus  are  very  reliable  indicators  of  regional  culture 
history    over  a  long  continuous  temporal  span.    It  is  now  evident  that 
many  diagnostic  artifacts  were  completed  at  quarry/workshops  such  as 
the  Strathcona  Site.    Evidently  this  site  was  an  important  lithic  source 
throughout  the  Middle  to  Late  Prehistoric  Periods  and  was  frequented  by 
the  Northern  Piano,  Tunaxa,  Napikwan  and  later  proto-hi storic  traditions 
(Pollock  1978).    Recovery  of  Pelican  Lake  and  Avonlea  projectile  points 
during  the  1980  excavations  now  completes  the  Tunaxa  Tradition  which 
was  previously  only  represented  by  McKean-Duncan-Hanna  points.    A  re- 
covered straight  base  biface  may  be  related  to  the  Pelican  Lake  Complex 
(Reeves  1970:143).    Additionally,  recovered  pottery  and  small  end  scra- 
pers may  very  well  be  associated  with  the  more  plains-oriented  Avonlea 
Complex  (Reeves  1970:140). 

LITHIC  DESCRIPTION  AND  QUANTIFICATION 

The  1980  lithic  sample  was  mainly  comprised  of  various  types  of 
lithic  debitage  and  very  few  artifacts  or  tools.    Such  a  pattern  is  ex- 
pected from  a  quarry/workshop  where  few  other  activities  except  raw 
material  procurement  and  reduction  took  place.    Prominent  artifacts  in- 
clude various  types  of  bifacial ly  and  unifacially  flaked  tools.  Quartz- 
ite  comprised  the  major  raw  material  at  the  site.    Petrified  wood  was 
also  important  probably  because  it  contained  amber-like  concretions  that 
were  excellent  for  tool  making.    Perhaps  the  most  unique  and  important 
artifact  was  an  exhausted  petrified  wood  rectangular-shaped  blade  core 
that  showed  evidence  that  blades  were  pushed  or  punched  off. 
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REDUCTION  METHODS  AND  TECHNIQUES 

Major  emphasis  was  placed  on  attempting  to  more  explicitly  describe 
and  define  quartzite  cobble  reduction  techniques  from  lithic  debitage. 
All  too  often  definition  and  descriptions  of  reduction  techniques  by 
others  are  too  vague  or  are  based  on  little  or  no  data.    The  Strathcona 
Site  is  an  excellent  site  for  such  investigations,  since  the  entire 
lithic  reduction  sequence  should  be  present  in  the  lithic  assemblage. 
The  first  major  study  objective  was  to  strongly  refute  the  supposition 
that  quartzite  core  tools  were  manufactured  at  such  sites,  as  some  re- 
searchers seem  to  suggest.    Reduction  of  a  complete  cobble  to  a  thin 
blank  or  biface  is  almost  physically  impossibl e,  even  by  the  best  crafts- 
men.   This  method  is  a  waste  of  raw  materials  and  is  probably  the  least 
efficient  of  all  quartzite  cobble  reduction  techniques.  Furthermore, 
a  cursory  examination  of  the  Saskatchewan  Sands  And  Gravels  indicates 
that  there  are  few  cobbles  which  even  closely  resemble  ideal  cobbles 
that  would  be  required  if  a  core  tool  reduction  technique  were  being 
used  (ie.  very  large,  flat  cobbles). 

The  second  major  study  objective,  which  is  also  often  misunderstood, 
involves  the  manufacture  of  usable  blades  which  were  either  produced 
from  blade  cores  or  from  bipolar  cores.    The  bipolar  reduction  method 
produces  usable  flakes  or  spalls  that  are  removed  from  large  cores,  and 
removes  blades  or  usable  flakes  from  small  pebbles.    Exhausted  bipolar 
cores  are  the  by-product  from  these  activities  and  were  not  reduced  to 
be  used  as  blanks  in  the  production  of  other  artifacts. 

The  lithic  debitage  analysis  indicates  that  all  reduction  methods 
were  used  at  the  Strathcona  Site  during  various  reduction  stages.  Also, 
the  analysis  revealed  that  a  variety  of  reduction  techniques  were  used, 
ranging  from    a  hand  held  percussion  cobble  splitting  technique  to  the 
removal  of  spalls  from  prepared  mul ti platform  cores.    A  series  of  diag- 
nostic flake  types  were  produced  from  the  initial  removal  and  subsequent 
reduction  of  spall  or  flakes.    To  some  extent  each  technique  is  dependent 
on  physical  properties  of  cobbles.    Also,  identification  of  all  reduc- 
tion phases  indicates  that  quarry/workshops  did  not  solely  function  .to 
simply  produce  blanks  that  were  later  finished  at  other  habitation  sites. 
Finally,  the  lithic  assemblage  was  examined  to  determine  where  one 
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particular  reduction  method  was  prominent  at  the  site.    The  results  were 
negative  and  suggest  that  an  array  of  lithic  reduction  methods  wc.s  used. 
Presently  a  lack  of  data  on  various  lithic  debitage  proportions  that 
occur  from  each  technique  has  hampered  these  investigations. 

INTRA-SITE  AND  INTER-SITE  COMPARISONS 

TEMPORAL  TRENDS 

Presently,  a  lack  of  sound  stratigraphic  artifact  control  has  caused 
problems  in  defining  temporal  lithic  technological  change.    A  general 
temporal  analysis  was  carried  out  using  artifact,  debitage  and  raw  mat- 
erial attributes  that  would  reflect  changes  in  reduction  techniques  and 
stages.    The  results  indicate  that  the  present  lithic  assemblage  is  tem- 
porally homogeneous.    Little  significant  variation  in  reduction  techni- 
ques or  raw  material  use  was  noted  in  the  sample.    Such  a  trend  is  pres- 
ently  somewhat  contradictory  since  obvious  prehistoric  culture  change 
occurred  in  the  region.    Certainly  many  of  the  attributes  that  were  chos- 
en   to  test  prehistoric  techno-economic  change  are  sensitive  measures 
of  this  change  since  they  are  directly  affected  by  the  degree  of  lithic 
variability  in  reduction  techniques. 

However,  an  inability  to  measure  prehistoric  culture  change  from 
lithic  assemblages  seems  to  also  indicate  that  there  exist    some  very 
constant  variables  in  lithic  reduction  techniques  that  do  not  change 
significantly  temporally,  even  when  completed  cultural  assemblages  show 
considerable  temporal  variation.    This  variability  cannot  be  identified 
by  present  research  techniques,  which  is  both  frustrating  and  at  the 
same  time  enlightening.    If  there  is  little  variability  in  the  initial 
lithic  reduction  stages  (which  may  have  been  caused  by  raw  material  phys- 
ical   restraints)  then  researchers  must  begin  to  look  for  other,  more 
sensitive  measures  of  change  in  the  lithic  assemblage.    It  seems  that 
the  greatest  variation  in  technological  lithic  attributes  occurs  in  the 
final  reduction  stages.    Presently  very  few  of  these  attributes  have 
been  identified  or  quantified  by  researchers.    Such  shortcomings  indi- 
cate that  more  replicative  experiments  must  be  conducted  on  the  final 
lithic  reduction  stages  in  order  that  a  list  of  diagnostic  attributes 
can  be  compiled.    Of  course  such  attributes  are  only  useful  if  the  final 
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lithic  reduction  stages  occurred  at  the  site.    However,  presently  there 
is  some  indication  that  such  a  pattern  did  occur. 

ON-SITE  VERSUS  OFF-SITE  ACTIVITIES 

The  preliminary  results  from  comparison  of  the  upper  and  lower  ter- 
race lithic  samples  suggest    that  primary  quartzite  reduction  stages 
took  place  at  the  site  as  well  as  nearer  to  lithic  sources  while  more 
vitreous  raw  materials  were  completely  reduced  at  the  site.    The  pre- 
sence of  relatively  higher  quartzite  decortication  flakes  and  core  fre- 
quencies on  lower  terraces  indicates  that  instead  of  carrying  large, 
complete  cobbles  back  to  camp,  some  spalls  and  flakes  were  removed  near 
raw  material  sources.    The  fact  that  the  initial  quartzite  reduction 
stage  was  also  conducted  on  the  upper  terrace,  may  have  been  influenced 
by  quartzite  heat- treatment.    The  almost  total  lack  of  vitreous  lithic 
material  in  lower  terrace  samples  may  be  due  to  differences  in  recovery 
methods  that  were  used  in  the  survey.    Alternatively,  very  little  prim- 
ary reduction  of  this  small  raw  material  may  have  been  carried  out  on 
lower  terraces  since  it  could  be  easily  be  transported  back  to  the  site 
or  to  other  sites  in  the  area.    To  conclude,  the  preceding  preliminary 
analysis  strongly  suggests  the  importance  of  an  area-oriented  research 
scheme.    Before  more  concrete  conclusions  can  be  made,  a  more  rigorous 
sampling  design  and  larger  sample  is  required  from  lower  river  terraces. 
Such  research  will  eventually  lead  to  a  better  understanding  of  on-site 
versus  off-site  reduction  activities  in  the  Strathcona  area. 

REGIONAL  SITE  COMPARISONS 

Comparison  of  the  Strathcona  Site  lithic  assemblage  to  the  Prosser 
and  Stony  Plain  assemblages  was  intended  to  better  define  quarry/work- 
shops by  their  lithic  assemblages  and  the  degree  that  these  samples 
vary  from  other  regionally  related  sites.    The  analysis  was  hampered  by 
an  inconsistency  in  lithic  classificatory  methods.    The  preliminary  re- 
sults were  somewhat  surprising  since  the  Strathcona  lithic  assemblage 
and  Prosser  Site  assemblage  were  only  slightly  different  but  both  sam- 
ples differed  considerably  from  the  Stony  Plain  lithic  assemblage.  How- 
ever, some  significant  differences  in  flake  types  and  core  frequencies 
also  occurred  between  the  Prosser  and  Strathcona  Sites. 

The  above  results  are  not  entirely  convincing  and  require  future 
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re-eval uation .    The  major  differences  between  the  Strathcona  Site  and 
Stony  Plain  assemblages  may  be  primarily  due  to  classif icatory  or  ana- 
lytical inconsistencies  rather  than  in  site  function  or  activities.  For 
example,  major  differences  between  the  two  assemblages  occur  in  the 
'artifact  frequency'  category  which  is  extremely  high  at  the  Stony  Plain 
Site.    Most  of  these  artifacts  are  edge  modified  flakes  which  may  have 
seriously  biased  such  comparisons.    Also,  the  relatively  low  'decorti- 
cation flake'  frequencies  at  the  Stony  Plain  Quarry  may  due  to  classi- 
fication and  descriptive  inconsistencies  since  such  flakes  should  occur 
in  much  higher  frequencies  at  quarry/workshops.    However,  their  low  fre- 
quencies could  also  be  explained  by  greater  off-site  initial  reduction 
activities. 

Future  site  lithic  assemblage  comparisons  must  first  solve  those 
classificatory  problems  that  were  encountered  in  this  analysis,  before 
any  conclusive  inferences  regarding  regional  site  lithic  assemblage 
variation  are  reached.    However,  it  is  felt  that  the  attributes  used  to 
compare  these  sites  are  essential  and  should  be  incorporated  in  future 
inter-site  comparisons.    Secondly,  a  larger  regional  site  sample  is 
necessary  before  more  valid  site  comparisons  are  forthcoming.  This 
will  also  enable  researchers  to  use  multivariate  statistics,  such  as  a 
Principle  Component  analysis,  which  will  more  objectively  define  the 
degree  of  similarity,  or  difference,  between  site  lithic  assemblages. 
Moreover,  this  method  will  reveal  which  variables  are  more  responsible 
for  assemblage  differences.    Such  data  collecting  should  be  an  essential 
part  of  any  future  site  research  design  and  eventual  regional  synthesis. 

LITHIC  CLASSIFICATION 

Many  opinions  have  been  expressed  regarding  lithic  classification 
schemes,  their  construction,  and  their  potential  in  resolving  prehis- 
toric analytical  problems  (Clarke  1968;  Sabloff  and  Smith  1969;  Rouse 
1970;  Dunnell  1971;  Whallon  1971;  and  Hill  and  Evans  1972).  Clarke 
(1968)  and  Hill  and  Evans  (1972)  have  convincingly  argued  that  archaeo- 
ogical  data  can  be  classified  in  many  different  ways  and  no  particular 
method  is  necessarily  the  best.    Thus,  it  is  argued  that  there  exists 
no  universal  classification  system,  only  many  that  each  attempt  to  solve 
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specific  research  problems. 

This  argument  also  applys  to  parkland  prehistoric  lithic  assemblages. 
That  is,  there  exists  no  'ideal'  lithic  classification  system,  nor  can 
all  lithic  attributes  ever  be  recorded  to  entirely  satisfy  all  research- 
ers.   This  problem  already  becomes  quite  evident  when  attempting  to  use 
lithic  samples  from  other  sites  for  comparative  purposes.  Classification 
schemes  can  only  be  constructed  to  resolve  specific  research  problems 
and  must  be  relatively  flexible  to  account  for  a  great  deal  of  variation 
that  occurs  in  lithic  assemblages.    Such  a  scheme  is  more  satisfactory 
than  a  more  traditional,  normative  approach  (Rouse  1970)  which  is  often 
too  inflexible  to  be  of  any  analytical  use. 

A  more  detailed  synthesis  of  spatial  and  temporal  comparisons  was 
made  possible  only  when  a  thorough  identification  and  description  of 
lithic  reduction  techniques  and  choice  of  diagnostic  attributes  was  com- 
pleted.   This  objective  was  accomplished  by  emphasizing  the  need  for  a 
lithic  debitage  analysis.    A  series  of  flake  types  were  described  that 
effectively  document  stages  in  lithic  reduction,  but  also  allow  some 
insight  on  particular  lithic  reduction  techniques.    These  flake  types 
therefore  are  the  basis  for  defining  prehistoric  technological  techniques. 
Future  analysis  and  more  replicative  experiments  will  undoubtedly  refine 
and  add  to  this  flake  classification  scheme  especially  in  other  raw 
materials  which  were  not  thoroughly  investigated.    Also,  little  is 
known  about  distinctive  flake  type  relative  frequencies  and  importance, 
that  result  from  the  final  stages  of  tool  shaping  and  thinning.  There- 
fore, every  effort  must  be  made  in  the  future  to  define  these  variables 
more  explicitly  since  they  may  be  key  attributes  when  attempting  to 
document  technological  change  by  using  lithic  debitage. 

The  study  also  attempted  to  isolate  additional  variables  that  would 
help  identify  different  reduction  methods  and  techniques.    To  this  end, 
a  list  of  attributes  was  proposed  that  would  distinguish  bipolar  from 
other  percussion  reduction  methods.    A  total  of  four  core  types  were 
defined  that  describe  particular  reduction  techniques. 

Investigations  of  subsequent  temporal  comparisons,  intra-site  ac- 
tivities and  inter-site  comparisons  all  used  debitage  types  which  were 
initially  described  and  defined  in  the  lithic  analysis.  Additional 
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variables  such  as  raw  material  frequencies  and  types  were  important  in 
attempting  to  establish  whether  any  temporal  technological  changes  oc- 
curred.   Similar  lithic  categories  were  also  used  to  compare  lower  and 
upper  terrace  lithic  assemblages.    Therefore,  there  exists  a  need  to 
normalize  various  site  lithic  assemblage  typologies  in  which  some  of  the 
above  variables  should  be  considered. 

To  conclude,  the  preceding  study  has  not  attempted  to  investigate 
the  many  other  problems  that  data  from  this  quarry/workshop  could  re- 
solve.   Many  of  these  problems  have  already  been  thoroughly  discussed 
by  Ives  (1980)  and  must  await  future  analysis.    It  should  be  emphasized 
that  these  problems  will  require  additions,  deletions  and  perhaps  alter- 
ations   to  the  lithic  classification  scheme  that  was  used  in  this  study. 
However,  this  scheme  is  essential  to  understanding  lithic  technological 
methods  and  physical  constraints  that  may  have  affected  them.  Such 
inferences  form  the  basis  for  any  future,  more  elaborate  research  de- 
signs and  regional  syntheses.    Only  when  intra-site  technological  varia- 
bility is  understood,  can  inter-site  regional  techno-economic  patterns 
be  either  spatially  or  temporally  clearly  defined. 
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RECOMMENDATIONS 

The  following  recommendations  for  future  research  are  based  on  con- 
clusions reached  in  this  study  and  from  suggestions  that  were  previously 
proposed  by  Ives  (1980). 

FIELDWORK 

Continuation  of  thorough  artifact  recovery  techniques  is  recommended 
for  future  excavations  to  ensure  that  lithic  quantitative  consistency 
continues.    Therefore,  either  a  five  percent  or  ten  percent  bulk  sample 
from  each  unit  should  be  fine-sorted  and  all  remaining  unit  matrix  should 
be  screened  through  a  0.5  cm  mesh.    Small  artifact  recovery  will  enable 
researchers  to  more  effectively  describe  the  later    lithic  reduction 
stages  where  many  very  small  pressure  flakes  are  often  produced.  The 
1930  bulk  sample  results  indicate  that  few  diagnostic  flakes  are  less 
than  0.5  cm  in  size.    However,  such  results  are  apt  to  change  in  other 
areas  of  the  site,  especially  where  greater  activities  in  final  reduc- 
tion may  have  occurred.    Furthermore,  it  is  suggested  that  recovery  of 
micro-debi tage  remains  is  necessary  since  such  remains  may  also  be  a 
good  indicator  of  lithic  reduction  intensity  (Fladmark  n.d.). 

ii. 

It  is  recommended  that  no  further  magnetometer  surveys  be  conducted 
at  the  site  until  operators  have  carried  out  sufficient  experimental 
work  to  ensure  that  greater  control  exists  of  the  many  variables  that 
can  cause  high  magnetic  anomalies.    Furthermore,  if,    and  when  additional 
magnetometer  surveys  are  required  a  'greater'  effort  should  be  made  by 
operators  to  clear  the  anomaly  area  of  surface  metal  objects.    This  can 
be  accomplished  by  using  high  quality  metal  detectors  and  also  by  thor- 
oughly, visually  examining  and  raking  the  entire  area. 

Also,  it  is  suggested  that  one  anomaly  area  be  chosen  and  completely 
excavated.    These  investigations  will  resolve  the  problem  of  whether 
hearths  were  absent  because  only  a  small  area  was  excavated.    Also,  data 
can  be  gathered  on  what  the  spatial  relationship  between  hearths  and 
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anomalies  are.  These  excavations  can  be  co-ordinated  with  public  display 
units. 

It  is  suggested  that  because  there  is  presently  a  failure  to  demon- 
strate that  there  exists  any  cultural  stratigraphy  at  the  Strathcona 
Site,  future  excavation  and  recovery  methods  should  be  changed  accord- 
ingly.   However,  this  does  not  imply  that  all  stratigraphic  research  to- 
tally be  abandoned. 

Effective  vertical  artifact  control  can  be  maintained  by  excavating 
one  meter  units  in  either  five  centimeter  or  10  cm  levels.    It  has  al- 
ready been  established  that  frost-heaving  has  caused  some  vertical  arti- 
fact displacement.    Thus,  these  arbitrary  intervals  should  sufficiently 
maintain  vertical  artifact  control.    A  change  to  two-dimensional  mapping 
will  also  help  speed  up  operations  which  may  be  necessary  if  the  site  is 
to  be  adequately  sampled  within  the  presently  alotted  time  period. 

In  addition  to  these  changes  in  recovery  methods,  research  should 
also  be  continued  to  investigate  artifact  stratigraphy  at  the  site. 
Such  investigations  should  start  near  Units  12,  16  and  Unit  17  which 
seem  to  be  potentially  productive  areas  for  such  investigations.  Further- 
more, it  is  recommended  that  these  areas  be  excavated  in  such  a  manner 
as  to  minimize  any  topographical  variation  so  that  recorded  artifact 
depths  are  not  affected  by  this  variable.    One  way  of  accomplishing  this 
involves  excavating  very  narrow,  long  sections  and  then  mapping  all  ex- 
posed artifacts  three-dimensional ly.    These  sections  should  be  less  than 
10  cm  wide  and  can  be  removed  from  the  sides  of  larger,  finished  exca- 
vation units. 

Finally,  greater  attention  should  be  paid  to  B-horizon  depths.  The 
possibility  exists  that  this  horizon  can  be  used  as  an  arbitrary  start- 
ing point  for  measuring  artifact  depths.    In  other  words,  the  profile 
is  turned  upside  down  and  will  eliminate  the  variability  in  depths  that 
occur  from  surface  disturbance.    Thus,  artifacts  from  individual  unit 
levels  can  be  easily  compared.    Of  course  such  a  method  assumes  that 
the  B-horizon  is  a  more  consistent  natural  level  from  which  to  take  ver- 
tical measurements. 
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With  regards  to  the  above  problem,  more  thorough  pal eoenvi rjonmental 
data,  especially  a  pal eopedological  analysis  of  the  site,  is  required 
to  examine  temporal  soil depositional  rates  which  are  presently  consid- 
ered to  have  been  constant  throughout  the  Middle  to  Late  Prehistoric 
Periods.    Such  data  may  already  be  available  from  other  area  studies. 
Nevertheless,  such  an  analysis  should  either  be  undertaken  at  the  site, 
or  the  necessary  available  data  should  be  collected. 

Lower  terrace  survey  test  excavations  have  exposed  faunal  concentra- 
tions in  an  area  that  is  located  south  of  the  site  near  Pine  Creek. 
More  extensive  excavations  are  required  to  determine  the  significance  of 
these  remains. 

It  is  essential  that  an  intensive  sampling  design  be  immediately 
operational i zed  in  order  that  a  relatively  representative  sample  can 
be  collected.    However,  it  must  be  emphasized  that  any  future  sample 
may  already  be  substantially  biased  since  a  good  part  of  the  site  has 
already  been  destroyed  by  recent  landfill  activities.    Thus,  the  target 
population  and  parameters  must  be  restricted  to  that  portion  of  the 
site  that  is  remaining  and  must  assume  area  homogeneity.    In  other  words 
that  portion  of  the  site  still  left  undisturbed  is  assumed  to  represent 
what  once  was  the  entire  site. 

The  first  step  is  to  stratify  the  Strathcona  Site  area.    This  will 
increase  sampling  precision  by  decreasing  area  variability.    The  upper 
and  lower  terraces  should  be  separately  sampled.    Lower  terraces  can  be 
sub-divided  to  conform  to  the  arbitrary  artifact  ratios  presented  in 
this  study,  or  they  can  be  divided  into  north  and  south  sections. 

Presently,  it  is  more  difficult  to  incorporate  a  viable  sampling  de- 
sign for  the  upper  terrace.    A  lack  of  natural  stratigraphic  control 
and  the  fact  that  the  lithic  analysis  suggests  that  temporal  lithic  homo- 
geneity exists,  helps  in  choosing  a  sampling  design.    Nevertheless,  the 
large  area  that  must  be  sampled  still  make  this  a  very  imposing  project. 
It  is  suggested  that  a  stratified,  systematic,  unaligned  random  sample 
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be  used.  This  sampling  design  ensures  that  units  are  more  evenly  spaced 
over  the  entire  area. 

One  meter  units  should  be  randomly  chosen  from  each  arbitrary  20 
meter  grid  quadrat.    Small  excavation  units  should  result  in  minimal 
error  since  the  sampling  fraction  is  relatively  high.    The  number  of 
excavated  units  in  each  20  meter  quadrat  can  be  derived  by  numerous  meth- 
ods.    If  a  10%  sample  from  each  quadrat  is  desired  then  40  units  should 
be  randomly  chosen.    Presently  there  are  roughly  25,  20  meter  quadrats 
on  the  upper  terrace.    Therefore  it  would  require  1000  one  meter  units 
to  recover  a  10%  sample.    A  five  percent  sample  would  require  500  exca- 
vated units  but  accuracy  decreases  with  a  smaller  sample.    If  the  site 
is  excavated  for  five  additional  years  then  either  100  to  200  one  meter 
units  would  have  to  be  excavated  on  the  terrace  during  every  field  sea- 
son . 

Alternatively,  a  multi-stage  sampling  design  could  be  used.  Here 
each  20  meter  quadrat  is  divided  into  four  equal  portions,  one  10  meter 
squareis  randomly  chosen  in  each  quadrat,  and  10  one  meter  units  are 
selected  from  the  10  meter  square.    For  this  method  a  total  of  250  one 
meter  units  must  excavated.    However,  use  of  a  multi-stage  sampling  de- 
sign will  also  add  another  source  of  calculated  error  and  is  less  pre- 
cise than  a  single-stage  design. 

Choosing  the  number  of  one  meter  units  that  must  excavated  for  each 
20  meter  quadrat  can  also  be  done  by  using  a  discovery  model  which  en- 
sures that  each  artifact  class  in  the  total  artifact  population  will  be 
represented.    Therefore,  the  number  of  one  meter  units  to  be  sampled  is 
directly  related  to  the  number  of  test  units  it  takes  to  find  all  the 
artifact  classes,  or: 

E(N)  =  XN/k  +  1  ,  where: 

E(N)  =  Estimated  number  of  units  that  must  be  excavated  in  each 
quadrat. 

N    =  Total  number  of  excavation  units  in  each  quadrat  (400). 
X    =  Number  of  units  required  to  find  all  item  classes  (1). 
k    =  Number  of  artifact  classes  in  the  entire  artifact  population 
(15). 

E(N)  =    1  X  400/15  +  1  =  25  one  meter  units. 
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Presently  the  1980  unit  artifact  samples  indicate  that  at  most  one  or 
two  one  meter  units  are  adequate  to  recover  all  artifact  classes.  There- 
fore, between  25  to  50  units  per  20  meter  quadrat  must  be  excavated. 
This  number  can  be  reduced  by  using  the  above  multi-stage  sampling  de- 
sign. 

One  final  word  of  caution,  regarding  the  incorporation  of  a  sampling 
design  at  the  Strathcona  Site  must  be  mentioned.    The  type  of  sampling 
design  is  dependent  on  what  future  research  objectives  are  chosen  by 
others  in  the  future.    If  some  problems  on  artifact  clusters,  or  other 
spatial  analyses  have  been  chosen, then  a  cluster  sample  will  be  neces- 
sary so  that  relatively  large  areas  can  be  totally  excavated.    But  be- 
fore such  a  sampling  design  can  be  used,  some  idea  of  relative  activity 
area  sizes  must  first  be  estimated.    Problems  with  this  research  might 
occur  since  no  strati  graphic  control  is  present  at  the  site.    Thus,  it 
will  be  almost  impossible  to  determine  which  artifacts  are  temporally 
related  and  what  clusters  are  significant. 

ANALYTICAL  METHODS 

A  more  thorough  replicative  quartzite  cobble  reduction  analysis  is 
required  in  order  to  establish  what  debitage  attributes  might  best  de-- 
scri be  various  lithic  reduction  techniques.    Currently  little  is  known 
about  what  the  percentage  of  various  flakes  types  are  for  different  re- 
duction techniques.    Once  these  expected  relative  and  absolute  frequen- 
cies are  established,  then  they  can  be  compared  to  recovered  debitage 
samples.    Such  data  will  allow  more  objective  inferences  on  reduction 
techniques  to  be  made. 

Based  partly  upon  the  above  experiments,  the  present  lithic  classifi- 
cation system  can  be  greatly  refined  and  will  be  able  to  more  explicitly 
identify  reduction  phases  and  distinguish  between  reduction  methods. 

C^ 

Once  a  representative  lithic  sample  is  collected,  then  multivariate 
statistics  should  be  carried  out  using  a  much  larger  regional  site 
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sample  than  was  used  in  this  report. 

PUBLIC  CONSIDERATIONS 

A^ 

The  site  should  be  opened  for  the  public  much  earlier  in  order  that 
school  tours  can  take  place.    The  potential  of  this  site  for  educational 
purposes  is  great  and  has  not  yet  been  fully  tapped. 

Demonstrations  in  lithic  reduction  techniques  should  be  part  of  the 
archaeological  exhibit,  especially  on  those  days  when  public  turnout  is 
high. 

One  large  area  should  be  excavated  for  public  viewing  near  the  board- 
walk.   Such  a  large  excavation  will  be  both  interesting  and  may  expose 
hearths  or  other  features. 
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APPENDIX  I 

UNIT  TWO-DIMENSIONAL  DIAGONAL  ARTIFACT  PLOTS 
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Figure  40.    Two-dimensional  artifact  plots. 
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Figure  42.    Two-dimensional  artifact  plots. 
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Figure  43.    Two-dimensional  artifact  plots. 
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Figure  44.  Two-dimensional  artifact  plots. 
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Figure  45. 


Two-dimensional  artifact  plots. 
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Figure  46.    Two-dimensional  artifact  plots. 
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Figure  47.    Two-dimensional  artifact  plots. 
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Figure  48.    Two-dimensional  artifact  plots. 
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Figure  49.    Two-dimensional  artifact  plots. 
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Figure  50.    Two-dimensional  artifact  plots. 
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Figure  51.    Two-dimensional  artifact  plots. 
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Figure  52.    Two-dimensional  artifact  plots. 
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Figure  53.    Two-dimensional  artifact  plots. 
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APPENDIX  II 
ARTIFACT  RECOVERY  FROM  SITE  BOUNDARY  TESTS. 
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TRANSECT 

CO-ORDINATES 

ARTTFAPT  PlF^rPT  PTTflM^^ 
nr\  1  J.  rnU  1    UCOLKi  r  1  iUiNo 

o  /I  r\  r" 

T  1  C  M 

33bN 

Pnmary  decorticdtion  flake. 

o  /I  nr 

— 

0  /I  r>  Ki 

j40N 

Quartzi te  spal 1  . 

240E 

- 

345N 

Fire-cracked  rock  (quartzi te) . 

o  o  A  r~ 

— 

290N 

Charred  bone  fragments  (8). 

220E 

— 

290N 

Quartzite  split  pebble. 

0  0  r>  r- 

220E 

295N 

Quartzite  split  pebble. 

220E 

295N 

Large  mammal  vertebral  epiphysis. 

220E 

305N 

Quartzite  reduction  flake. 

220E 

310N 

Quartzite  split  pebble. 

220E 

335N 

Quartzite  pebble  fragment. 

220E 

340N 

Quartzite  biface  fragment. 

0  0  r\  i~ 

220E 

340N 

Quartzite  reduction  flake. 

22Ut 

340N 

Quartzite  bipolar  primary  decortication  flake. 

220E 

485N 

Large  mammal  tooth. 

0  0  r»  r" 

220E 

485N 

Large  inainilla  1    LOU  Lri   cnalllc  1    Ti  aylllcrl  L  . 

0  0  r>  r~ 

220E 

-525N 

i/uar  LZi  te  spa  1 1  . 

220E 

540N 

L^uar uz  1  Lc  scLOnuary  uccur  LiLaLiuii  riai\c. 

0  0  nir 
^2UE 

- 

540N 

od  1  L  1  rlcU   uUiic    1  r  ayiiicii  u  . 

9nnM 

305N 

V^Udi  L^l  Lc    ocHJilUdrjr    UcCUi  ulUdUIUM     1  icil\c. 

^UUN 

_ 

325N 

200N 

_ 

325N 

rii  13 7 1  "hp   rnhhlp  ■Fvsnmpnl' 

200N 

340N 

Oi  la  v«  1"  7 1  +  0   PYhaiic1"Prl  phk'P 
^UdrL^ILc    CAlldUbtcU  UUlC. 

2UuN 

355N 

Quartzite  shatter. 

2UUN 

360N 

Quartzite  pebble  fragment. 

2UUN 

360N 

Hi  la    1"  7 1  i"  p  nv^imav^v  Hppnv*1"i  pa  1"i  nn  flakp 

^UUN 

485N 

LilcrL:    cAildUbLcU  LUrc. 

200N 

495N 

L^uarxzixe  Tire-cracKeu  rocK.. 

200N 

495N 

l^UdrL^ILcTirc-Lidt-lscUiUv-N. 

200N 

495N 

oanosLone  nammer  stone. 

200N 

BOON 

rctriTlcU   WOOQ   brldLLcr  . 

180N 

355N 

i^uarLZite  snauter. 

loUIN 

365N 

L^uar  lzi  te  oipoiar  core. 

1  POM 

370N 

Hi  1  a  v»  "t- "7  ■?  "h  Q    c  Q/~r»  n  rl  a    \/    Hp "1"  T     a  "1"  "J  A  n  "Flal^P 

l^Udrt^itc  bcuuiiudry  ucuur  Liuduiuri    i  idNC. 

180N 

370N 

Rnnp  "Franmpnl" 

UUIIC      1  1  U^llldl 

180N 

375N 

Duartzitp  reduction  flake 

1  RDM 

375N 

Quartzite  bipolar  core. 

470N 

Quartzite  fire-cracked  rock. 

1  ftflN 

i  OUIN 

471. 5N 

Quartzite  primary  decortication  flake. 

180N 

471. 5N 

Duartzite  shatter 

180N 

471. 5N 

Quartzite  bipolar  primary  decortication  flake. 

180N 

475N 

Quartzite  flake  fragment. 

180N 

SOON 

Quartzite  fire-cracked  rock. 

180N 

505N 

Quartzite  shatter. 

160N 

330N 

Quartzite  pebble  fragment. 

160N 

365N 

Quartzite  pebble  fragment. 

160N 

395N 

Quartzite  fire-cracked  rock. 
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TRANSECT 

CO-ORDINATES 

ARTIFACT  DESCRIPTIONS 

ioUt 

-   4  D  D  IN 

L»ila  1  LcUUiiy    bilaLLcj  . 

ioUt 

-   'f  /  U  IN 

yLlCliL/.ILt::    UUUUit:  jidyillCilL. 

lout 

-    f  OUIN 

iDUh 

/I  OHM 

i^Uai      1  Lc  pr  iiiiary  ucuur  lilciliuiI  Tiai\t:. 

1  cnc 
ibUL 

-  bUUlM 

yUarLZlLc    lire  — Lrat-ls.cU  iUCn. 

1  /inr 

-  o4DIN 

L^UarLZILc    prillldry   UcLUT  LIUaLlUn  Ilal^c. 

1  /I  nr 

-  OOUIN 

L^UIdl            Lc    pr  lllld.ijr    U  Cl^U  1   LICdLIUil     1  IdlxC. 

1  zinr 

-  ooUIN 

V^Udi  L^IUC    1  idlvtr    ^cuyc   lliuui  i  icruy. 

HON 

-  385N 

HON 

-  395N 

yUdi  L Z,  1  Lc    yi   lllldijr    UcuUi  LIUdLivJil     1  Idlsc. 

1  A  HM 

14UN 

-  4i UlN 

Quartzite  fire-cracked  rock. 

1  /I  riM 
i4(JN 

/I  1  HM 

Quartzite  reduction  flake. 

1  /I  nM 

/1 1  nM 
-  4iUiN 

niiav^'h7i"l"p    cnli'l"  npKKlp 
l^UdiLZILc    bjJIlL  pcUUic. 

1  /I  OM 

/I  1  OM 

l^Udr  LLl  Lc    bridLLci  . 

HON 

-  415N 

niiav^"f"7"i"l"P    K"inr»Tav^  prv/'P? 
L^UdrLZ.ILc    Ui  jJU  i  d  1    UU 1  c  : 

HON 

-  415N 

rcLriTIca   WUUU  bridLLcF. 

1  /I  HM 

i4UN 

-  4dUN 

Quartzite  bipolar  flake. 

oU  W , 

i4Ut  - 

vjDUIn 

l^UdrCZILc    DipUldr  LUic. 

oU  W , 

1  /I  nc 

'^finiM 

ODUIN 

niiav^'l"7i"l"P  -Flal/p 
i^Udi  LZ  1  Lc  Tlalvc. 

oU  W, 

^  A  r\c 
i4Uh  - 

OO  JIN 

niiav^"h7"i  "Hp    npKKl  p    "Fv^a  nmpn  "f" 
l^UdrLZ.ILc   pcUUlc  ird^lllciiL. 

n  ' 

1  A  nc 
i4Ut  - 

H  0  □  IN 

niiavh7"i"f"P    hi  nn  lav   cnlnl"  pnKhlp 
l^Udr  LZ.I  Lc    UI  pu  idi     opilL  l,UUUIC. 

30°W, 

HOE  - 

H-OOIN 

Dq-Hv^t  -Ft  ciA    \Air\r\A    c  kia  ■H"PV^ 
rcLriTlcU   WUUU   blldLLci  . 

OU  w , 

420N 

Quartzite  shatter. 

60°W, 

HOE  - 

420N 

Sandstone  split  pebble? 

60^W, 

HOE  - 

T  O  J  M 

Ppfri-FipH  wnnH  ■Franmpnl" 

rCLi  iiicu    wvjtjvj  iioiyiii^iii'. 

DU  W  5 

iH-Ut  - 

435N 

Quartzite  secondary  decortication  flake. 

60°W, 

HOE  - 

435N 

Petrified  wood  shatter 

60  W, 

HOE  - 

4?fiN 

TrO  JIN 

niiart7itp  Qnlit  rnhhlp  fbioolar^ 

V^UdlL^ILC     opilL     ^UUUIC     V'-''  |-"-'  '  *-l '    /  • 

60°W, 

HOE  - 

435N 

Quartzite  secondary  decortication  flake. 

440N 

-  70E 

Bone  fragment. 

440N 

-  135E 

Quartzite  flake. 

160N, 

60°N  - 

460N 

Quartzite  reduction  flake. 

460N 

-  132E 

Quartzite  cobble  core. 
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APPENDIX  III 

UNIT  LITHIC  SUMMARIES 
(All  Levels) 
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TABLE  13 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  1 


CATEGORY 

Quart- 
zite 

Srlid- 
fied  wood 

Chal- 
cedony 

Chert 

Quartz 

Mudstone 

Other 

Total 

B I  FACES  c. 

B I  FACES  f. 

1 

± 

UNI  FACES  c. 

1 

1 

UNIFACE5  f. 

EDGE  MOD.  FLAKES 

6 

J 

9 

SIDE  SCRAPERS 

END  SCRAPERS 

1 

1 

PROJECTILE  PTS. 

1 

1 

BIPOLAR  SPLIT 
PEBBLES 

23 

2 

25 

CORES 

7 

6 

1 

HAMMERSTONES 

2-1? 

1? 

4 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

41 

9 

1 

1 

3 

1 

^^6 

it 

#    =  Platform  (direct  Dercussion')  #% 

=  Bipolar. 

Primary 

ucL.uruv.a  l  i  on 

Flake 

71-6- 

-X  27-l« 

2 

2 

2 

2 

116 

Secondary 

Decortication 
Flake 

L17-20-3x  3 

1 

149 

Reduction  Flake 

106 

4 

10 

1 

2 

1 

124 

Retouch  Flake 

78 

7 

2 

1 

1 

09 

Shatter 

1004 

403 

9 

9 

1 

8 

37 

1471 

Spalls 

1. 

1 

Other 

10 

3 

1 

14 

Total  Debltage 

1419 

439 

23 

26 

2 

13 

42 

196^ 

TOTAL  LITHIC 
INDUSTRY 

i46o 

448 

24 

27 

2 

16 

43 

201^ 

Fire  Broken/cracked  rock 

Quartzlte 

Non-Quartz ite 

Total 

Size 

0  -  BOtmi 

50.1-100mm  >100.1 

0  -  SOnin 

50.1-IOOnni  >100.1 

#  of  Pieces 

26 

15 

1 

42 
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TABLE  14 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  2 


CATEGORY 

Quart- 
zlte 

Si  lid-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

Bl FACES  f. 

UNI  FACES  c. 

- 

UN I  FACES  f. 

- 

EDGE  MOD.  FLAKES 

- 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

3 

3 

CORES 

2  1 

7 

HAMMERSTONES 

5 

5 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

12 

2               1  - 

16 

•k 

#    =  Platform  (direct  percussion)        =  Bipolar. 

Primary 

Decortication 
Flake 

4-3-2,  3 

12 

Secondary 

Decort/catlon 
Flake 

16-6- 

-Ik 

23 

Reduction  Flake 

17 

1  2 

20 

Retouch  Flake 

16 

16 

Shatter 

58 

12  1 

1  3 

75 

Spalls 

Other 

1 

1 

2 

Total  Debltage 

123 

17             2  1 

1  4 

148 

TOTAL  LITHIC 
INDUSTRY 

135 

19          3  1 

1  4 

164 

'Ire  Broken/cracked  rock 
Size 

Quartzlte 
0  -  50nm     SO.l-lOOmn  >100.1 

Non-Quartz  He 
0  -  SOmm     SO.I-IOOmn  >100.1 

Total 

1  of  Pieces 

17           14  6 

37 
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TABLE  15 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  3 


CATEGORY 

Quart- 
z1te 

sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

BI FACES  C. 

B I  FACES  f. 

1 

1 

UNI  FACES  c. 

- 

UN  I  FACES  f. 

- 

EDGE  MOD.  FLAKES 

- 

SIDE  SCRAPERS 

END  SCRAPERS 

1 

1 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

3 

3 

2 

2 

k 

HAMMERSTONES 

6 

6 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

12 

2            -  - 

1 

15 

^f*  =  Platform  (direct  oercussion)        =  Bipolar. 

Primary 

Decoi^"icat1on 
Flake 

^-f-1,  2 

8 

Secondary 

Decortication 
Flake 

2-7^ 

9 

Reduction  Flake 

12 

1 

13 

Retouch  Flake 

11 

11 

Shatter 

^3 

9 

6 

58 

Spalls 

U 

1 

Other 

1 

1 

1 

3 

Total  DebUage 

83 

11           1  - 

8 

102 

TOTAL  LITHIC 
INDUSTRY 

95 

13         1  - 

9 

117 

'Ire  Broken/cracked  rock 

Quartzlte 

Non-Quartz ite 

Total 

Size 

0  -  SOtim     SO.l-lOOmm  >100.1 

0  -  SOmm     50.1-100nin  >100.1 

#  of  Pieces 

9  7^ 

20 
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TABLE  16 


LITHIC  SUMMARY:  FjPi-29 
 IMIl 


UAThbOKT 

Quart- 
zite 

sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

iota  1 

oirAttd  C. 

1 

1 

Bl FACES  f. 

k 

UNI  FACES  c. 

1 

1 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

3 

1 

SIDE  SCRAPERS 

END  SCRAPERS 

- 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

2 

CORES 

1 

1 

HAMMERSTONES 
ANVILS 

i\ 

1? 

1 

OTHER 

TOTAL  ARTIFACTS 

li\ 

1  1 

1  1 

18 

^  =  Platform  (di rect ' percussion )        =  Bipolar. 

Primary 

Decort'cation 
Flake 

3-l-3«  3 

1 

11 

Secondary 

Decorf/cation 
Flake 

16-3,-6''  1-2 

2-1k 

31 

Reduction  Flake 

25 

1 

1  1 

28 

Retouch  Flake 

^0 

2 

Shatter 

175 

28 

2  5 

210 

Spalls 

Other 

2 

2  2 

1  2 

9 

Total  Debltage 

2?^ 

33         -  6 

2          8  8 

331 

rOTAL  LITHIC 
INDUSTRY 

288 

33         1  7 

2         9  9 

3^9 

Fire  Broken/cracked  rock 
Size 

Quartzlte 
0  -  SOirm     50.1-100mm  >100.1 

Non-Quartz  He 
0  -  SOmm     SO.l-lOOrtm  >100.1 

Total 

1  of  Pieces 

21         3  - 

1                  -  - 

25 
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TABLE  17 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  5 


CATEGORY 

Quart- 
z1te 

Sillci-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

BIFACES  C. 

B I  FACES  f. 

- 

UNI  FACES  c. 

- 

UNIFACES  f. 

- 

EDGE  MOD.  FLAKES 

1 

1 

SIDE  SCRAPERS 

1 

1 

END  SCRAPERS 

_ 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

2 

2 

CORES 

1 

1 

HAMMERSTONES 

5 

5 

ANVILS 

1 

1 

OTHER 

TOTAL  ARTIFACTS 

10 

1 

11 

#    =  Platform  (direct  percussion)    #%  =  Bipolar. 

Primary 

Decortication 
Flake 

3 

2.  1 

6 

Secondary 

Decor<iicat1on 
Flake 

7-2" 

9 

Reduction  Flake 

11 

11 

Retouch  Flake 

3 

1 

Shatter 

39 

11  1 

3^3 

61 

Spalls 

Other 

1 

1  2 

Total  DebUage 

65 

11           1  2 

376 

95 

TOTAL  LITHIC 
INDUSTRY 

75 

11           1  2 

386 

106 

Fire  Broken/cracked 

rock 

Quartzlte 

Non-Quartzlte 

Total 

Size 

0  -  SOrm     50.1-lOOtnm  >100.1 

0  -  50nin     50.1-lOOmra  >100.1 

#  of  Pieces 

1                 1  1 

3 
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TABLE  18 

» 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  6 


CATEGORY 

Quart- 
zite 

Silici-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

UNI  FACES  c 

UNIFACES  f. 

_ 

EDGE  MOD.  FLAKES 

_ 

SIDE  SCRAPERS 

run  crDADTDC 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

CORES 

4^ 

Ik 

5 

HAMMERSTONES 

1? 

1? 

2 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

6 

1  - 

1 

8 

* 

§    =  Platform  (direct  percussion)    #%  =  Bipolar. 

Primary 

Decortication 
Flake 

5-1"-!*  2 

9 

Secondary 

Decortication 
Flake 

6-15- 

-1* 

22 

Reduction  Flake 

23 

1 

2i+ 

Retouch  Flake 

10 

10 

Shatter 

135 

28  1 

2  9 

175 

Spalls 

Other 

Total  Debltage 

203 

32-1 

3  9 

248 

TOTAL  LITHIC 
INDUSTRY 

209 

33         -  1 

3  10 

256 

'ire  Broken/cracked  rock 

Quartzite 

Non-Quartz ite 

Total 

Size 

0  -  SOmm     SO.l-lOOnm  >100.1 

0  -  SOinn     SO.l-lOOnn  >100.1 

#  of  Pieces 

3  8 

11 
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TABLE  19 


LITHIC  SUMMARY:  FjPi-29 


UNIT  7 


CATEGORY 


Quart- 
z1te 


snici- 

f1ed  wood 


Chal-  Chert 
cedony  


Quartz     Mudstone  Other 


B I  FACES  c. 

Bl FACES  f. 

UNI  FACES  c. 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOUR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 


TOTAL  ARTIFACTS 


#    =  Platform  (direct  percussion)    #x  =  Bipolar. 


Primary 

Decortication 
Flake 

Secondary 

Decortication 
Flake 

Reduction  Flake 

Retouch  Flake 

Shatter 

Spalls 

Other 


3-1-1 

2-1 
2 

18 
2 


Total  Debitage 


30 


[TOTAL  LITHIC 
INDUSTRY 


30 


'ire  Broken/cracked  rock 
Size 


Quartzite 
0  -  50mm     50.1-100mm  >100.1 


Non-Quartzlte 
0  -  SOinm     50.1-lOOmra  >100.1 


#  of  Pieces 
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TABLE  20 


LITHIC  SUMMARY:  FjPi.-29 
 UNIT  8 


CATEGORY 

Quart- 
zlte 

Sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I FACES  c. 

□IrACba  T. 

_ 

UN  I  FACES  f 

_ 

c  uo  c  nuu .   r  LM  o 

2 

2 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

CORES 

3.-2? 

5 

HAMMERSTONES 

1? 

1 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

9 

9 

* 

#    =  Platform  (direct  percussion)        =  Bipolar 

Primary 

DecorHcation 
Flake 

3 

f 

10 

Secondary 

Decortication 
Flake 

5 

Reduction  Flake 

Retouch  Flake 

3 

3 

Shatter 

25 

16 

1 

42 

Spalls 

Other 

1. 

5 

6 

Total  Debltage 

24          -  - 

1  1 

70 

TOTAL  LITHIC 
INDUSTRY 

53 

24          -  - 

1  1 

79 

■Ire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  SOirm     50.1-100rnn  >100.1 

0  -  50mm     50.1-100mm  >100.1 

1  of  Pieces 

5  2 

7 
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TABLE  21 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  9 


CATEGORY 

Quart- 
zite 

si  lid-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

B I  FACES  f. 

• 

UNI  FACES  C. 

UN  I  FACES  f. 

EDGE  MOO.  FLAKES 

1 

1 

SIDE  SCRAPERS 

— 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

1 

1 

ANVILS 

OTHER 

1 

1 

TOTAL  ARTIFACTS 

2 

1 

3 

f    =  PI 

atform  (direct  percussion)    #«  =  Bipolar. 

Primary 

Decoriication 
Flake 

2 

9 

Secondary 

Decortication 
Flake 

10-^- 

-1  1 

16 

Reduction  Flake 

13 

13 

Retouch  Flake 

16 

1 

17 

Shatter 

68 

26 

1  1 

96 

Spalls 
Other 

3-1 
1 

2 

1 

Total  Debltage 

l2^' 

31-1 

1  2 

159 

TOTAL  LITHIC 
INDUSTRY 

126 

31-2 

1  2 

162 

Fire  Broken/cracked  rock 
Size 

Quartzite 
0  -  SOnwn     50.1-100mm  >100.1 

Non -Quartzite 
0  -  SOinm     SO.I-lOOmm  >100.1 

Total 

#  of  Pieces 

2  1 

1 

4 
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TABLE  22 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  10 


CATEGORY 

Quart- 
z1te 

Silici-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

QICArCC  4 

UlrALild  T. 

1 

1 

UNIFACES  C. 

UN  I  FACES  f. 



tUliC  nUU.  rLMI\C.j 

3 

3 

SIDE  SCRAPERS 

END  SCRAPERS 

1 

PROJECTILE  PTS. 

2 

2 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

1, 

3.  1 

2x 

7 

HAMMERSTONES 

1 

1 

ANVILS 

OTHER 

1 

1 

TOTAL  ARTIFACTS 

3 

5          1  1 

3 

12 

★ 

#    =  Platform  (direct  percussion)    #*  =  Bipolar. 

Primary 

Decortication 
Flake 

5-5x 

k  1 

1 

16 

Secondary 

Decortication 
Flake 

17-8,- 

-8^ 

1 

3^ 

Reduction  Flake 

35-6. 

1          3  2 

1  Ix 

49 

Retouch  Flake 

18 

3 

2 

23 

Shatter 

12^ 

65 

2  1 

192 

Spalls 

Other 

2 

1  11 

2  4 

11 

Total  DebUage 

22^ 

717^ 

276 

325 

TOTAL  LITHIC  . 
INDUSTRY 

227 

76         8  5 

2           10  6 

337 

Fire  Broken/cracked  rock 

Quartzlte 

Non-Quartz  He 

Total 

Size 

0  -  SOnm     50.1-100tnm  >100.1 

0  -  SOinn     50.1-lOOnn  MOO.I 

1  of  Pieces 

3  2 

1 

6 
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TABLE  23 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  11 


CATEGORY 

Quart- 
zite 

Silici-         Chal-  Chert 
fied  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

B I  FACES  f 

UNI  FACES  c. 

_ 

UN I  FACES  f. 

_ 

EDGE  MOD.  FLAKES 

1 

1 

SIDE  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

2 

2 

CORES 

1 

6 

HAMMERSTONES 

1 

1 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

6          -  2 

1 

10 

#    =  Platform  (direct  percussion)    #k  =  Bipolar. 

Primary 

Decortication 
Flake 

5-3-lx  3-1* 

Ix 

14 

Secondary 

Decortication 
Flake 

17-3-2x 

u 

23 

Reduction  Flake 

19-7 

1  1 

28 

Retouch  Flake 

16 

1 

17 

Shatter 

105 

53 

1  1 

l6o 

Spalls 

Other 

2 

3 

1 

6 

Total  Debitage 

180 

60           2  1 

3  2 

2/4-8 

TOTAL  LITHIC 
INDUSTRY 

181 

66         2  3 

3  3 

258 

'ire  Broken/cracked  rock 

Quartzlte 

Non-QuarUlte 

Total 

Size 

0  -  50nm     SO.l-lOOmm  >100.1 

0  -  SOinn     50.1-100nin  >100.1 

1  of  Pieces 

2 

2 
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TABLE  24 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  12 


CATEGORY 

Quart- 
zlte 

silld-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

" 

BI FACES  f. 

UNIrACtS  C. 

iiKiTCArrc  f 
UNlhAttb  T. 

tUbt  MUD.  rLAKtb 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

2 

2 

HAMMERSTONES 

2 

2 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

2 

2 

#*  =  Platform  (direct  percussion)    h  =  Bipolar. 

Primary 

Decortication 
Flake 

1-1. 

2 

Secondary 

Decortication 
Flake 

i^-V3'  1' 

12 

Reduction  Flake 

13-1. 

1 

15 

Retouch  Flake 

1 

1 

2 

Shatter 

^1 

6 

3 

50 

Spalls 

1 

Other 

3 

1  1 

5 

Total  Debltage 

70 

10-1 

1  5 

87 

TOTAL  LITHIC 
INDUSTRY 

72 

10           2  1 

1  5 

91 

rire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  50mm     50.1-100mm  >100.1 

0  -  SOmm     SO.l-lOOmra  >100.1 

#  of  Pieces 
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TABLE  25 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  13 


CATEGORY 

Quart- 
zite 

si  lid-         Chal-  Chert 
fied  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

Bl FACES  f. 

2 

2 

UN I  FACES  f 

_ 

EDGE  MOD    Fl  AKFS 

SIDE  SCRAPERS 

END  SCRAPERS 

1 

1 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

2 

CORES 

2 

Ik 

3 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

3 

2 

3 

8 

#*  =  Platform  (direct  percussion)    #%  =  Bipolar. 

Primary 

Decort?cat1on 
Flake 

6-6- 3«     5  1 

1-f  1 

2k 

Secondary 

DecorMcatlon 
Flake 

17-11-7. 

1  1. 

37 

Reduction  Flake 

33-2x      1-lx  3 

1 

41 

Retouch  Flake 

16 

1  1 

5 

23 

Shatter 

178 

59  1 

3  1 

2i+2 

Spalls 

1-1. 

2 

Other 

5 

3-1 

9 

Total  Debitage 

286 

70        ^  3 

12  3 

378 

TOTAL  LITHIC 
INDUSTRY 

289 

70        4  5 

15  3 

386 

Mre  Broken/cracked  rock 

Quartzlte 

Non-Quartzlte 

Total 

Size 

0  -  50mm     50.1-100mm  >100.1 

0  -  SOinm     50.1-1D0mm  >100.1 

#  of  Pieces 

2 

2 
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TABLE  26 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  14 


CATEGORY 

Quart- 
zite 

silici-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I FACES  c. 

- 

Bl FACES  f. 

UNI  FACES  C. 

UN I FACES  f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

5k 

1 

2  1. 

9 

CORES 

1  1-1* 

8 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

10 

1           -  3 

2  1 

17 

* 

#    =  Platform  fdirect  oercussion)     #^  =  BiDOlar. 

Primary 

Decortication 
Flake 

5- Ik 

10 

Secondary 

Decortfcation 
Flake 

9-2-3.  1 

15 

Reduction  Flake 

20-3. 

1 

2.  1. 

27 

Retouch  Flake 

6 

1 

7 

Shatter 

106 

5^ 

1  7 

168 

Spalls 

Other 

1 

1  1 

7 

Total  Debitage 

159 

61         1  - 

1         3  9 

23^ 

TOTAL  LITHIC 
INDUSTRY 

169 

62        1  3 

1        5  10 

251 

Fire  Broken/cracked  rock 
Size 

Quartzlte 
0  -  SOnrn     50.1-lOOtnm  >100.1 

Non-Quartz ite 
0  -  SOnn     50.1-lOOnm  >100.1 

Total 

#  of  Pieces 

1 

1 
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TABLE  27 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  15 


CATEGORY 

Quart- 
zlte 

Silld-  Chal- 
f1ed  wood  cedony 

Chert 

Quartz  Mudstone 

Other 

Total 

BI FACES  c. 

- 

BIFACES  f. 

J 

3 

UNIFACES  c. 

UN  I  FACES  f. 

EDGE  MOD.  FLAKES 

3 

1 

1 

X 

5 

SIDE  SCRAPERS 

— 

END  SCRAPERS 

PROJECTILE  PTS. 

1 

1 

BIPOLAR  SPLIT 
PEBBLES 

2 

1 

3 

CORES 

2^ 

5x 

1. 

8 

HAMMERSTONES 

1 

1 

2 

ANVILS 

OTHER 

1 

1 

TOTAL  ARTIFACTS 

1-? 

6 

1 

2 

1 

23 

^    =  Platform  (direct  percussion 

)    #^  =  Bipolar. 

Primary 

Oecorffcatlon 
Flake 

24-10.  9-2x 

1 

1 

47 

Secondary 

Decortication 
Flake 

24- 13k- 5'  1  1 

Ix 

Reduction  Flake 

18-I6x      1-lx  2x 

Ix 

2x 

Ix 

32 

Retouch  Flake 

35 

1  4 

1 

1  3 

45 

Shatter 

298 

114  1 

2 

2 

3 

4?o 

Spalls 

Ix 

1 

Other 

7 

4 

1 

1 

13 

Total  Debltage 

451 

133  8 

6 

1  9 

5 

603 

TOTAL  LITHIC 
INDUSTRY 

139  8 

7 

1  11 

6 

626 

Fire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  SOrrni     50.1-100tnm  >100.1 

0 

-  SOtnm     SO.I-IOOnm  )100.1 

1  of  Pieces 

8  3 

2 

13 
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TABLE  28 


LITHIC  SUMMARY:  FjPi-29 
 LJMIl 


CATEGORY 

Quart- 
zlte 

Si  lid-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

Bl FACES  f. 

1 

1 

UNI  FACES  c. 

UN  I  FACES  f. 

" 

EDGE  MOD.  FLAKES 

1 

1 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOUR  SPLIT 
PEBBLES 

2 

u 

3 

CORES 

2. 

2 

HAMMERSTONES 

2? 

2 

ANVILS 

OTHER 

1 

1 

TOTAL  ARTIFACTS 

8 

1  1 

10 

* 

§    =  Platform  (direct  oercussion)    #a.  =  Bipolar 

Primary 

Decortication 
Flake 

9-6. 

2 

17 

Secondary 

9-6k 

16 

Decor«cat1on 
Flake 

1 

Reduction  Flake 

9-12, 

1 

22 

Retouch  Flake 

1  1 

2 

Shatter 

6 

2  4 

55 

Spalls 

Other 

1 

2 

7 

Total  Debltage 

98 

10           1  2 

2-6 

119 

TOTAL  LITHIC 
INDUSTRY 

106 

10           1  2 

2  17 

129 

Fire  Broken/cracked  rock 

Quartz Ite 

Non-Quartz Ite 

Total 

Size 

0  -  SOnro     50.1-100mm  >100.1 

0  -  BOirm     SO.l-lOOnro  >100.1 

#  of  Pieces 

2  2 

4 
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TABLE  29 


LITHIC  SUMMARY:  FjPi-29 

 imi 


CATEGORY 

Quart- 
zite 

Stllcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

Bl FACES  f. 

1 

* 

•1 
1 

UNI  FACES  c. 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

'4- 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

1 

1 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

CORES 

1 

1 

HAMMERSTONES 

3-1? 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

7 

1 

8 

^*  =  Platform  (direct  percussion)        =  Bipolar. 

Primary 

Decortication 
Flake 

6-3^ 

9 

Secondary 

Decortication 
Flake 

13-5-2x 

20 

Reduction  Flake 

10-2x 

3  1 

16 

Retouch  Flake 

6 

6 

Shatter 

108 

20 

152 

Spalls 

1 

1 

Other 

2 

3 

5 

Total  Debltage 

158 

27         3  1 

20 

209 

TOTAL  LITHIC  . 
INDUSTRY 

165 

27         3  - 

21 

217 

Fire  Broken/cracked  rock 
Size 

Quartzlte 
0  -  SOnn     50.1 -100mm  >100.1 

Non-QuarUite 
0  -  SOinn     SO.l-lOOmni  >100.1 

Total 

1  of  Pieces 

7 

7 
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TABLE  30 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  18 


CATEGORY 

Quart- 
zite 

snici-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I FACES  c. 

1 

1 

Bl FACES  f. 

1 

1 

UNI  FACES  C. 

UNI  FACES  T. 

EDGE  MOD.  FLAKES 

1 

1 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

3-6. 

9 

CORES 

1-1* 

8 

HAMMERSTONES 

1 

1 

ANVILS 

OTHER 

1 

1 

TOTAL  ARTIFACTS 

19 

2 

1 

22 

* 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

10 

Secondary 

Decortication 
Flake 

5-2* 

7 

Reduction  Flake 

k 

Retouch  Flake 

Shatter 

6 

10 

Spalls 

3 

Other 

6 

1 

7 

Total  Debltage 

36 

5 

1 

41 

TOTAL  LITHIC  . 
INDUSTRY 

55 

5          -  2 

1 

63 

Fire  Broken/cracked  rock 

Quartzite 

Non-QuarUlte 

Total 

Size 

0  -  BOtnm     SO.l-lOOnin  >100.1 

0  -  BOntn     SO.l-lOOmm  >100.1 

#  of  Pieces 

3  '+ 

7 

-142- 


APPENDIX  IV 
LITHIC  UNIT  LEVEL  SUMMARIES 
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TABLE  31 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  lA 


CATEGORY 

Quart- 
zlte 

Stllcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

Bl FACES  f. 

UNI  FACES  c. 

- 

UNIFACES  f. 

- 

EDGE  MOD.  FLAKES 

- 

CI nC  CrDADCDC 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

2 

2 

CORES 

2 

2 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

2 

2 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

11 

7 

1  1 

20 

Secondary 

Decortication 
Flake 

12- f 

3 

16 

Reduction  Flake 

5-2' 

1 

111 

11 

Retouch  Flake 

2 

1 

3 

Shatter 

31 

11 

^2 

Spalls 

Other 

1 

1 

Total  Debltage 

65 

21-2 

12  2 

93 

TOTAL  LITHIC  . 
INDUSTRY 

67 

21-2 

12^ 

97 

Fire  Broken/cracked 

rock 

Quartzlte 

Non-Quartz  He 

Total 

Size 

0  -  SOtnm     SO.l-lOOmn  >100.1 

0  -  BOmm     50.1-100mm  >100.1 

#  of  Pieces 
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TABLE  32 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  IB 


CATEGORY 

Quart- 
z1te 

Silici-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

ToUl 

B I  FACES  c. 

BI FACES  f. 



UNI  FACES  c. 

• 

- 

UNIFACES  f. 

- 

EDGE  MOD.  FLAKES 

1 

1 

SIDE  SCRAPERS 

_ 

1 

1 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

2 

1 

3 

CORES 

1 

1 

2 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1  - 

2 

7 

* 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

9 

3-U  1 

15 

Secondary 

Decorficatlon 
Flake 

12 

1 

13 

Reduction  Flake 

19 

23 

Retouch  Flake 

2 

1 

1 

Shatter 

112 

50  4 

167 

Spalls 

Other 

2 

2 

Total  Debltage 

156 

55        5  5 

2 

223 

TOTAL  LITHIC 
INDUSTRY 

l6o 

,56        5  5 

2  2 

230 

Fire  Broken/cracked 

rock 

Quartzlte 

Non-Quartz  Ue 

Total 

Size 

0  -  50nm     50.1-100mm  >I00.1 

0  -  SOinn     50.1-lOOmm  >100.1 

#  of  Pieces 

3 

3 
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TABLE  33 


LITHIC  SUMMARY:  FjPi-29 


UNIT  IC 


CATEGORY 


Quart- 
zite 


Srllcl- 
fled  wood 


Chal-  Chert 

cedony  


Quartz     Mudstone  Other 


B I  FACES  c. 

Bl FACES  f. 

UNI  FACES  C. 

UN I  FACES  f. 

EDGE  MOO.  FLAKES 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 


16 
1 


TOTAL  ARTIFACTS 


t  =  Platform  (direct  percuss 


#,  =  Bipolar 


Primary 

Decortication 
Flake 

Secondary 

Decortication 
Flake 

Reduction  Flake 

Retouch  Flake 

Shatter 

Spalls 

Other 


25 


16 


7 


33 
15 

233-1.  138 


l'^ 


Total  Debltage 


323 


147 


15 


rOTAL  LITHIC 
INDUSTRY 


3^0 


147 


15 


Fire  Broken/cracked  rock 
Size 


Quartzlte 
0  -  SOm     SO.l-lOOnm  >100.1 


Non-Quartz ite 
0  -  50mm     SO.l-lOOnm  >100.1 


#  of  Pieces 
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TABLE  34 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  ID 


CATEGORY 

Quart- 
zite 

S\l1c1-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  C. 

- 

B I  FACES  f. 

* 

UNI  FACES  c. 

UNI  FACES  f. 

EDGE  MOD.  FLAKES 

J 

2 

J 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

2 

CORES 

3 

2 

5 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

7 

4               -  - 

1 

12 

* 

jf   =  PI 

atform  (direct  percussion)    #^  =  Bipolar. 

Primary 
Flake 

18-2' 

5          1  1 

27 

Secondary 

Decorttcatlon 
Flake 

^5-7 -Ik  1 

5^ 

Reduction  Flake 

22 

2  k 

28 

Retouch  Flake 

25 

1 

Shatter 

225 

112  1 

3  11 

352 

Spalls 
Other 

2 

2 

Total  Debltage 

117       ^  9 

3  11 

489 

TOTAL  LITHIC 
INDUSTRY 

^51 

121       4  9 

i+  11 

501 

'Ire  Broken/cracked 
Size 

rock 

Quartzite 
0  -  SOirm     SO.l-lOOnm  >100.1 

Non-Quartzlte 
0  -  SOmn     50.1-lOOnni  >100.1 

Total 

1  of  Pieces 

7  5 

12 

-147- 


TABLE  35 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  IE 


CATEGORY 

Quart-      Sillcl-         Chal-      Chert       Quartz     Mudstone  Other 
zite         fled  wood  cedony 

Total 

B I  FACES  c. 
B I  FACES  f. 
UNI  FACES  c. 
UN  I  FACES  f. 
EDGE  MOD.  FLAKES 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

1 
2 

1 

2 

1  1 

1 

2 

1 
2 
2 

TOTAL  ARTIFACTS 

5             1           1        1          -          -  - 

8 

#*  =  Platform  (percussion)    #^  =  Bipolar. 

Primary 

Oecorttcation 
Flake 

Secondary 

Decorttcatlon 
Flake 

Reduction  Flake 

Retouch  Flake 

Shatter 

Spalls 

Other 

5-1-lx     3  1 

20-2- 5x  2 
8-1" 

2^4-  1 

230         59         3       6                  5  ^ 

Ix 

1  1 

11 

29 
9 

25 
307 
1 
2 

Total  Debltage 

299         6^         4       7         -         6  ^ 

38^ 

TOTAL  LITHIC 
INDUSTRY 

30^         65         5       8         -         6  4 

^92 

'Ire  Broken/cracked  rock 
Size 

Quartzlte 
0  -  50mm     50.1-100mm  >100.1 

Non-Quartzlte 
0  -  50mm     50.1-lOOmm  >100.1 

Total 

1  of  Pieces 

8 
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TABLE  36 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  IF 


CATEGORY 

Quart- 
2lte 

Sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Muds tone  Other 

Total 

B I  FACES  c. 

— 

B I  FACES  f. 

• 

UNIFACES  c. 

1 

1 

UNIFACES  T. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOUR  SPLIT 
PEBBLES 

CORES 

2 

2 

HAMMERSTONES 

2-1? 

1? 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

6 

1 

7 

#    =  Platform  (direct  percussion)        =  Bipolar. 

Primary 

2-3-1 

Decortication 
Flake 

.  2 

8 

Secondary 

Decortication 
Flake 

12-7* 

19 

Reduction  Flake 

13 

13 

Retouch  Flake 

6 

3 

9 

Shatter 

135 

29          2  2 

1 

169 

Spalls 

Other 

6 

1 

7 

Total  Debltage 

185 

31        5  2 

2 

225 

TOTAL  LITHIC 
INDUSTRY 

191 

31        5  2 

3 

232 

Mre  Broken/cracked 

rock 

Quartzite 

Non-Quartz Ite 

Total 

Size 

0  -  50mm     SO.l-lOOnm  >100.1 

0  -  SOnm     50.1-lOOmm  >100.1 

#  of  Pieces 

8  4 

1 

13 
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TABLE  37 


LITHIC  SUMMARY:  FjPi-29 


CATEGORY 

Quart- 
zlte 

Sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

BI FACES  c. 

- 

Bl FACES  f. 

UNIFACES  C. 

UNlhACtS  T. 

EDGE  MOD.  FLAKES 

1 

J. 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

2. 

2 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

3 

3 

#*  =  Platform  (direct  percussion)    #^  =  Bipolar 

Primary 

Oecorfication 
Flake 

2 

Secondary 

Decortication 
Flake 

Reduction  Flake 

3 

1 

Retouch  Flake 

1 

5 

Shatter 

37 

7 

48 

Spalls 

Other 

Total  Debltage 

46 

4  1 

1  7 

59 

TOTAL  LITHIC  . 
INDUSTRY 

46 

7  1 

1  7 

62 

Fire  Broken/cracked  rock 
Size 

Quartzlte 
0  -  SOtmi     50.1-100tnm  >100.1 

Non-Quartzlte 
0  -  SOirni     50.1-100nin  >100.1 

Total 

#  of  Pieces 

1 

1 
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TABLE  38 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  2A 


CATEGORY 

Quart- 
zlte 

silici-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

B I  FACES  f. 

1 

1 

UNIFACES  c. 

UN  I  FACES  f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

3 
1 

1  1 

3 
3 

HAMMERSTQNES 

2 

2 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

7 

1               1  - 

9 

#*  =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

3-2^- 

1,  2 

8 

Secondary 

Decorttcatlon 
Flake 

Reduction  Flake 

12-2"        1  1 

20 
16 

Retouch  Flake 
Shatter 

15 

12  1 

1  2 

15 
63 

Spalls 

Other 

Total  Debltage 

102 

15         1  1 

1  2 

185 

TOTAL  LITHIC 
INDUSTRY 

109 

16         2  1 

1  2 

19^ 

Fire  Broken/cracked  rock 
Size 

Quartzite 
0  -  50mn     50.1-100mm  >100.1 

Non-Quartz Ite 
0  -  50mm     50.1-100mra  >100.1 

Total 

#  of  Pieces 

5            6  1 

12 
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TABLE  39 


LITHIC  SUMMARY:  FjPi.-29 
 UNIT 


CATEGORY 

Quart- 
zite 

Sillci-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

Bl FACES  f. 

UNI  FACES  c. 

UNIFACES  f. 

EDGE  MOO.  FLAKES 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

2 

2 

HAMMERSTONES 

2? 

2 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

* 

^     =  PI 

atform  (direct  percussion)    #^  =  Bipolar. 

Primary 

DecoKicatlon 
Flake 

3 

Secondary 

Decortication 
Flake 

f 

1 

Reduction  Flake 

3 

1 

Retouch  Flake 

1 

1 

Shatter 

11 

1 

12 

Spalls 

Other 

1 

1 

Total  Debltage 

19 

1 

2 

22 

TOTAL  LITHIC 
INDUSTRY 

23 

1 

2 

30 

•ire  Broken/cracked  rock 

Quartzite 

Non-Quartzite 

Total 

Size 

0  -  50mm     SO.l-lOOnm  >100.1 

0  -  SOnn     SO.l-lOOnn  >100.1 

#  of  Pieces 

1 

1 
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TABLE  40 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  2C 


CATEGORY 

Quart- 
zlte 

silici-         Chal-  Chert 
fled  wood  cedony 

Quartz     Muds tone  Other 

Total 

B I  FACES  c. 

Bl FACES  f. 

unirMi^t^  c. 

_ 

_ 

CUUC.  nUU.  rLMKtJ 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

1 

1 

HAMMERSTONES 

1 

1 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

1               -  - 

2 

f  -  Platform  fdirect  oercussion)    #^  =  Bipolar. 

Primary 

1 

Decortication 
Flake 

1 

Secondary 

Decor^'icatlon 
Flake 

1-1* 

2' 

Reduction  Flake 

Retouch  Flake 

Shatter 

Spalls 

Other 

1 

1 

Total  Debltage 

2 

2             -  - 

TOTAL  LITHIC 
INDUSTRY 

3 

3 

6 

'Ire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  SOmm     SO.l-lOOmm  >100.1 

0  -  SOmm     50.1-lOOmm  >100.1 

#  of  Pieces 

11           8  5 

2k 
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TABLE  41 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  4A 


CATEGORY 

Quart- 
zlte 

si  lid-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

1 

1 

Bl FACES  f. 

2-1? 

3 

UNI  FACES  c. 

1 

1 

UN I  FACES  f. 

— 

EDGE  MOD.  FLAKES 

2 

1 

3 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

2 

CORES 

HAMMERSTONES 

2 

2 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

10 

1 

1 

12 

* 

^    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

2-2. 

2 

6 

Secondary 

Decortication 
Flake 

9->4^  1-2 

1-lx 

21 

Reduction  Flake 

12 

1 

13 

Retouch  Flake 

32 

2 

3^ 

Shatter 

100 

20 

2 

122 

Spalls 

1 

1 

Other 

2 

1  1 

Total  Debltage 

166 

22-3 

271 

201 

TOTAL  LITHIC  . 
INDUSTRY 

176 

22           -  ^ 

2          8  1 

213 

'Ire  Broken/cracked  rock 
Size 

Quartzlte 
0  -  SOm     SO.l-lOOmm  >100.1 

Non -Quartz  He 
0  -  BOmrn     50.1-100nin  >100.1 

Total 

#  of  Pieces 

15 

1 

16 
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TABLE  42 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  4^ 


CATEGORY 

Quart- 
zlte 

si  lid-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

Bl FACES  f. 

1 

± 

• 

1 

UNIFACES  C. 

UN I  FACES  f. 

EDGE  MOD.  FLAKES 

1 

1 

SIDE  SCRAPERS 

A- 

END  SCRAPERS 

4- 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

1 

1 

HAMMERSTONES 

2 

2 

ANVILS 

1? 

1 

OTHER 

TOTAL  ARTIFACTS 

1 

1 

6 

* 

#    =  Platform  (direct  percussion)        =  Bipolar. 

Primary 

Decorficatlon 
Flake 

1 

1 

5 

Secondary 

Decorffcatlon 
Flake 

7-2^ 

1 

10 

Reduction  Flake 

13 

1 

1 

15 

Retouch  Flake 

18 

18 

Shatter 

75 

8 

5 

88 

Spalls 

Other 

2  2 

1 

5 

Total  Debltage 

118 

11-3 

2  7 

1^1 

TOTAL  LITHIC 
INDUSTRY 

122 

11         1  3 

2  8 

1^7 

Fire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  SOnni     SO.l-lOOnm  >100.1 

0  -  BOrnm     SO.l-lOOmm  >100.1 

1  of  Pieces 

6  3 

9 
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TABLE  43 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  5A 


CATEGORY 

Quart- 
zlte 

Sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

B I  FACES  f. 

UNI  FACES  c. 

UN I  FACES  f. 

EDGE  MOO.  FLAKES 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

1 

1 

HAMMERSTONES 

1 

1 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

2 

2 

§    =  PI 

atform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decorficatlon 
Flake 

1 

1 

Secondary 

Decorficatlon 
Flake 

2 

Reduction  Flake 

2 

2 

Retouch  Flake 

1 

1 

Shatter 

21 

10 

2 

33 

Spalls 

Other 

1 

1 

Total  Debltage 

27 

10          1  - 

2 

^0 

TOTAL  LITHIC 
INDUSTRY 

29 

10          1  - 

2 

42 

Mre  Broken/cracked  rock 

Quartzlte 

Non-Quartzlte 

Total 

Size 

0  -  SOmtn     50.1-lOOmm  >100.1 

0  -  BOmrn     SO.l-lOOnro  >100.1 

1  of  Pieces 

1 

1 
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TABLE  44 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  5B 


CATEGORY 

Quart- 
zlte 

Si  lid-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

BI FACES  f. 

UNI  FACES  c. 

UN  I  FACES  f. 

EDGE  MOD.  FLAKES 

1 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

2 

2 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

3 

3 

#*  =  Platform  (direct  percussion)        =  Bipolar 

Primary 

Decortication 
Flake 

2 

2 

Secondary 

Decortication 
Flake 

3-1* 

Reduction  Flake 

6 

6 

Retouch  Flake 

1 

1 

Shatter 

13 

1 

2           2  1 

19 

Spalls 

Other 

1 

1 

2 

Total  Debltage 

26 

2 

2        5  1 

36 

TOTAL  LITHIC 
INDUSTRY 

29 

2 

2        5  1 

39 

Fire  Broken/cracked 

rock 

Quartzlte 

Non-Quartzlte 

Total 

Size 

0  -  50mm     SO.l-lOOmm  >100.1 

0  -  SOmm     50.1-lOOnin  >100.1 

1  of  Pieces 

1 

1 
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TABLE  45 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  5C 


CATEGORY 

Quart- 
z1te 

Slllcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

BI FACES  c. 

Bl FACES  r. 

_ 

UNI  FACES  c. 

- 

UNIFACES  f. 

- 

EDGE  MOD.  FLAKES 

- 

SIDE  SCRAPERS 

1 

1 

PROJECTILE  PTS. 

BIPOUR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

1 

1 

OTHER 

TOTAL  ARTIFACTS 

5 

1 

6 

*                        ■    ■   -                   - -  ■-- 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

1 

1 

Secondary 

Decortication 
Flake 

1 

1 

Reduction  Flake 

3 

3 

Retouch  Flake 

2 

2 

Shatter 

5 

1 

1  2 

9 

Spalls 

Other 

2 

2 

Total  Debltage 

11 

1              -  - 

1         =  5 

18 

TOTAL  LITHIC 
INDUSTRY 

16 

1  - 

115 

2k 

■Ire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  SOnm     50.1-lOOmm  >100.1 

0  •  SOmm     50.1-100mm  >100.1 

#  of  Pieces 

1 

1 
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TABLE  46 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  6A 


CATEGORY 

Quart- 
zlte 

si  lid-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

Bl FACES  f. 

UNI  FACES  c. 

- 

UNIFACES  f. 

- 

EDGE  MOD.  FLAKES 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

#    =  Platform  (direct  percussion)        =  Bipolar. 

Primary 

Decortication 
Flake 

2 

Secondary 

Decortication 
Flake 

5-2 

7 

Reduction  Flake 

Retouch  Flake 

3 

3 

Shatter 

32 

7  1 

1  2 

^3 

Spalls 

Other 

3 

3 

Total  Debitage 

51 

7           -  1 

1  2 

62 

TOTAL  LITHIC 
INDUSTRY 

51 

7          -  1 

1  2 

62 

Fire  Broken/cracked  rock 

Quartzite 

Non-Quartzite 

Total 

Size 

0  -  50nm     50.1-lOOrnn  >100.1 

0  -  50nin     50.1-lOOmra  >100.1 

1  of  Pieces 

3 

3 
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TABLE  47 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  6B 


CATEGORY 

Quart- 
zlte 

S*11c1-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

BI FACES  f. 

UNI  FACES  c. 

- 

UN  I  FACES  f. 

_ 

EDGE  MOD.  FLAKES 

_ 

3lUt  oLKArcKi 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

CORES 

1* 

1 

2 

HAMMERSTONES 

ANVILS 

1 

1 

OTHER 

TOTAL  ARTIFACTS 

2 

1               -  - 

1 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

5-U 

2 

8 

Secondary 

DecorfJcatlon 
Flake 

1-1.-9" 

11 

Reduction  Flake 

1^ 

14 

Retouch  Flake 

7 

7 

Shatter 

68 

12 

1 

81 

Spalls 

Other 

2 

5 

Total  Debltage 

109 

16 

1 

126 

TOTAL  LITHIC 
INDUSTRY 

111 

17 

1  1 

130 

'Ire  Broken/cracked  rock 
Size 

Quartzlte 
0  -  SOmrn     50.1-100mm  >100.1 

Non-Quartz  He 
0  -  SOnin     50.1-lOOnm  >100.1 

Total 

#  of  Pieces 

4 
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TABLE  48 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  6C 


CATEGORY 

Quart- 
zlte 

Silici-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

B I  FACES  f. 

- 

UNI  FACES  c. 

- 

UNIFACES  f. 

- 

EDGE  MOO.  FLAKES 

- 

SIDE  SCRAPERS 

_ 

_ 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

3. 

3 

HAMMERSTONES 

1? 

1? 

2 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

5 

* 

#    =  Platform  (direct  oercussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

Secondary 

Decortication 
Flake 

3-1^ 

Reduction  Flake 

5 

1 

6 

Retouch  Flake 

Shatter 

35 

9 

7 

51 

Spalls 

Other 

Total  Debltage 

^6 

9 

1  7 

61 

rOTAL  LITHIC 
INDUSTRY 

50 

9 

1  8 

66 

'Ire  Broken/cracked 

rock 

Quartzite 

Non-Quartz Ite 

Total 

Size 

0  -  SOnm     50.1-100mm  >100.1 

0  -  BOnin     50.1-lOOmm  >100.1 

1  of  Pieces 

4 
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TABLE  49 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  7A 


CATEGORY 

Quart- 
zlte 

s'lllcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

Bl FACES  f. 

UNI  FACES  C. 

UN Ir Acts  T. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

#*  =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

Secondary 

Decortication 
Flake 

2 

Reduction  Flake 

Retouch  Flake 

Shatter 

7 

2 

1 

10 

Spalls 

Other 

2 

2 

l\ 

Total  Debltage 

11 

2             -  - 

3 

16 

TOTAL  LITHIC 
INDUSTRY 

11 

2            -  - 

3 

16 

Fire  Broken/cracked  rock 

Quartzlte 

Non-Quartzlte 

Total 

Size 

0  -  50mm     50.1-lOOrnm  >100.1 

0  -  SOnin     50.1-lOOmm  >100.1 

1  of  Pieces 
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TABLE  50 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  7B 


CATEGORY 

Quart- 
zlte 

S'nici-         Chal-  Chert 
fled  wood  cedony 

Quartz     Muds tone  Other 

Total 

B I  FACES  c. 

BIFACES  f. 

UNI  FACES  C. 

• 

UNIFACE5  T. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

★                                   ,  -   ,  ,  

#    =  Platform  (direct  percussion)    #u.  =  Bipolar. 

Primary 

Decorfication 
Flake 

5 

Secondary 

Decortication 
Flake 

1 

1 

Reduction  Flake 

2 

3 

1 

6 

Retouch  Flake 

Shatter 

11 

5 

16 

Spalls 

Other 

Total  Debltage 

19 

5          -  3 

1 

28 

TOTAL  LITHIC 
INDUSTRY 

19 

5          -  3 

1 

28 

Fire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  SOmm     50.1-lOOmm  >100.1 

0  -  SOnin     SCl-lOOmm  >100.1 

#  of  Pieces 
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TABLE  51 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  8A 


CATEGORY 

Quart- 
2lte 

Sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

Bl FACES  f. 

UNI  FACES  c. 

UN  I  FACES  f. 

EDGE  MOO.  FLAKES 

SIDE  SCRAPERS 

1 

1 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOUR  SPLIT 
PEBBLES 

CORES 

2x 

2 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

3 

3 

#*  =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

6 

Secondary 

Decortication 
Flake 

1-3' 

Reduction  Flake 

Retouch  Flake 

2 

2 

Shatter 

17 

15 

32 

Spalls 

Other 

3 

3 

Total  Debltage 

29 

18          -  - 

^7 

TOTAL  LITHIC 
INDUSTRY 

32 

18          -  - 

50 

■Ire  Broken/cracked 

rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  SOm     50.1-lOOmm  >100.1 

0  -  50mm     SO.l-lOOnn  >100.1 

1  of  Pieces 

3  1 

4 
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TABLE  52 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  8B 


CATEGORY 

Quart- 
zite 

sillcl-         Chal-  Chert 
fied  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

BIFACES  f. 

UNIFACES  c. 

UNIFACES  f. 

EDGE  MOO.  FLAKES 

1 

1 

X 

SIDE  SCRAPERS 

~ 

END  SCRAPERS 

PROJECTILE  PTS. 

4- 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

CORES 

i»-2;? 

3 

HAMMERSTONES 

1? 

1 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

6 

6 

f  =  PI 

atform  (direct  oercussion)         =  Bioolar. 

Primary 

Decortication 
Flake 

3 

f 

Secondary 

Decortication 
Flake 

1 

1 

Reduction  Flake 

3 

3 

Retouch  Flake 

1 

1 

Shatter 

8 

1 

1 

10 

Spalls 

Other 

1. 

2 

3 

Total  Debltage 

6 

1  1 

22 

TOTAL  LITHIC 
INDUSTRY 

20 

6 

1  1 

28 

'ire  Broken/cracked 
Size 

rock 

Quartzlte 
0  -  SOrim     SO.l-lOOnri  >1D0.1 

Non-Quartz Ite 
0  -  SOmn     50.1-lOOnni  >100.1 

Total 

#  of  Pieces 

2  1 

3 
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TABLE  53 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  8C 


CATEGORY 

Quart- 
z1te 

sVllcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Hudstone  Other 

Total 

B I  FACES  c. 

- 

Bl FACES  f. 

UNI  FACES  c. 

UN I  FACES  f. 

EDGE  MOO.  FLAKES 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOUR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

* 

#    =  Platform  (direct  percussion)    #^  =  Bipolar 

Primary 

DecoKicatlon 
Flake 

Secondary 

Decortication 
Flake 

Reduction  Flake 

1 

1 

Retouch  Flake 

Shatter 

Spalls 

Other 

Total  Debltage 

1 

1 

TOTAL  LITHIC 
INDUSTRY 

1 

1 

•ire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  50mm     50.1-100mm  >100.1 

0  -  SOmm     50.1-100mm  >100.1 

#  of  Pieces 
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TABLE  54 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  9A 


CATEGORY 

Quart- 
zite 

Si  lid-         Chal-  Chert 
fied  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

BI FACES  f. 

UNIFACES  c. 

UN  I  FACES  f. 

EDGE  MOD.  FLAKES 

1 

1 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

1 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

DecoH^cation 
Flake 

1 

Secondary 

5 

Decor»kat1on 
Flake 

3-2* 

Reduction  Flake 

3 

3 

Retouch  Flake 

2 

2 

Shatter 

11 

5 

1 

17 

Spalls 

Other 

U 

1 

2 

Total  Debltage 

23 

6 

■  1 

30 

TOTAL  LITHIC 
INDUSTRY 

23 

6           -  1 

1 

31 

Fire  Broken/cracked 

rock 

Quartzite 

Non-Quartzite 

Total 

Size 

0  -  SOnm     50.1-100rmi  >100.1 

0  -  SOnn     50.1-100nn  >100.1 

#  of  Pieces 
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TABLE  55 


LITHIC  SUMMARY:  FjPi-29 


CATEGORY 

Quart- 
2lte 

Si  lid-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

Bl FACES  f. 

UNI  FACES  c. 

UN I  FACES  f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

1 

1 

ANVILS 

OTHER 

1 

1 

rOTAL  ARTIFACTS 

1 

1 

* 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

Secondary 

Decortication 
Flake 

7-1-1k 

9 

Reduction  Flake 

6 

6 

Retouch  Flake 

10 

10 

Shatter 

35 

21 

56 

Spalls 

2 

2 

Other 

1 

1 

Total  Debltage 

66 

22           -  - 

88 

TOTAL  LITHIC 
INDUSTRY 

68 

22           -  - 

90 

•Ire  Broken/cracked 
Size 

rock 

Quartzlte 
0  -  SOmm     SO.l-lOOmm  >100.1 

Non-Quartz Ite 
0  -  SOtnn     50.1-lOOmm  MOO.1 

Total 

#  of  Pieces 

1 

1 

2 
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TABLE  56 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  9C 


CATEGORY 

Quart- 
zlte 

si  lid-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I FACES  c. 

- 

B I  FACES  f. 

UNI  FACES  c. 

UNIFACES  f. 

EDGE  MOO.  FLAKES 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

rOTAL  ARTIFACTS 

#*  =  Platform  (direct  percussion)        =  Bipolar. 

Primary 

Decortication 
Flake 

2x 

2 

Secondary 

Decorf'catlon 
Flake 

1* 

1 

2 

Reduction  Flake 

k 

Retouch  Flake 

1 

5 

Shatter 

22 

1  1 

28 

Spalls 

1-U 

2 

Other 

1 

1 

Total  Debltage 

35 

7           -  1 

1  2 

rOTAL  LITHIC 
INDUSTRY 

35 

7           -  1 

1  2 

Fire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  SOm     50.1-100mm  >100.1 

0  -  BOnin     50.1-100mra  >100.1 

#  of  Pieces 

1  1 

2 
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TABLE  57 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  lOA 


CATEGORY 

Quart- 
zlte 

Sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

B I  FACES  f. 

UNI  FACES  c. 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

1 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1         -  - 

1 

■k 

H    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

Secondary 

Decortication 
Flake 

Reduction  Flake 

5 

Retouch  Flake 

1 

1 

Shatter 

18 

5 

1 

2^ 

Spalls 

Other 

Total  Debltage 

2k 

5 

1 

TOTAL  LITHIC 
INDUSTRY 

6          -  - 

1 

35 

Fire  Broken/cracked  rock 

Quartzite 

Non-Quartz ite 

Total 

Size 

0  -  50nm     50. l-lOOwn  >100.1 

0  -  SOnn     SO.l-lOOmm  >100.1 

#  of  Pieces 
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TABLE  58 


LITHIC  SUMMARY:  FjPi.-29 

 UNIT  m 


CATEGORY 

Quart- 
2lte 

Silld-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

ToUl 

B I  FACES  c. 

- 

BIFACES  f. 

* 

UNI  FACES  c. 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

1 

1 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

2 

2 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

1 

1 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

2             1  - 

* 

#    =  Platform  (direct  oercussion)    #...  =  Bioolar. 

Primary 

Decortication 
Flake 

1-lv 

3  1 

6 

Secondary 

Decort'catlon 
Flake 

1 

li4' 

Reduction  Flake 

1 

1  u 

16 

Retouch  Flake 

5 

3 

8 

Shatter 

^3 

28 

1  1 

73 

Spalls 

Other 

1  1 

3 

5 

Total  Debltage 

76 

32         3  3 

3  5 

122 

TOTAL  LITHIC 
INDUSTRY 

77 

3^         ^  3 

3  5 

126 

Fire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  SOtnm     SO.l-lOOmm  100.1 

0  -  SOmn     SO.l-lOOmm  100.1 

1  of  Pieces 

1 

1 

2 
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TABLE  59 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  IQC 


CATEGORY 

Quart- 
z1te 

si  lid-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

B I  FACES  f. 

1 

1 

UNI  FACES  c. 

— 

UNIFACES  f. 

— 

EDGE  MOD.  FLAKES 

2 

2 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

1 

1 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

U 

2. 

2k 

5 

HAMMERSTONES 

1 

1 

ANVILS 

OTHER 

1 

1 

TOTAL  ARTIFACTS 

5 

2             -  1 

3 

11 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

1 

9 

Secondary 

Decortication 
Flake 

16 

Reduction  Flake 

1          3  1 

17 

Retouch  Flake 

12 

2 

14 

Shatter 

53 

77 

Spalls 

Other 

1 

1 

2  1 

5 

Total  Debltage 

102 

25          ^  1 

2         3  1 

138 

TOTAL  LITHIC 
INDUSTRY 

10? 

2?           4  2 

2          6  1 

1^9 

'Ire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  SOmrn     SO.l-lOOmm  >100.1 

0  -  BOinm     50.1-100mm  >100.1 

1  of  Pieces 

2  1 

3 
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TABLE  60 


LITHIC  SUMMARY:  FjPi,-29 

 UNIT  lOD 


Quart- 
zite 

Sillcl-         Chal-  Chert 
fied  wood  cedony 

Quartz     Mudstone  Other 

B I  FACES  c. 

- 

B I  FACES  f. 

- 

UNI  FACES  c. 

UNIFACES  f. 

EDGE  MOO.  FLAKES 

- 

SIOE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

•k 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decorffcatlon 
Flake 

1 

1 

Secondary 

Decortication 
Flake 

2-2^ 

Reduction  Flake 

1. 

1 

Retouch  Flake 

Shatter 

9 

8 

17 

Spalls 

Other 

1 

1 

Total  Debltage 

15 

9 

2^ 

TOTAL  LITHIC 
INDUSTRY 

15 

9 

24 

Fire  Broken/cracked  rock 
Size 

Quartzite 
0  -  SOtnm     50.1-lOOmm  >100.1 

Non-Quartz Ite 
0  -  BOrnm     SO.l-lOOmm  >100.1 

Total 

#  of  Pieces 

1 

1 
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TABLE  61 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  lOE 


CATEGORY 

Quart- 
zlte 

Silld-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  C. 

B I  FACES  f. 

_ 

UNI  FACES  c. 

- 

UNIFACES  f. 

- 

EDGE  MOD.  FLAKES 

- 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

#*  =  Platform  (direct  oercussion)    #*  -  Bipolar. 

Primary 

Decortication 
Flake 

Secondary 

Decortication 
Flake 

Reduction  Flake 

1 

1 

Retouch  Flake 

Shatter 

1 

1 

Spalls 

Other 

Total  Debltage 

2 

2 

TOTAL  LITHIC 
INDUSTRY 

2 

2 

Fire  Broken/cracked  rock 

Quartzlte 

Non -Quartz  He 

Total 

Size 

0  -  SOnrn     50.1-100mm  >100.1 

0  -  BOnin     50.1-lOOmra  >100.1 

#  of  Pieces 
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TABLE  62 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  1 


CATEGORY 

Quart- 
zlte 

Sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I FACES  C. 

B I  FACES  f. 

UNI  FACES  c. 

- 

UNIFACES  f. 

- 

EDGE  MOO.  FLAKES 

1 

1 

QTnr  QfDADCDQ 
olUt  oLKArtKi 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1               -  - 

1 

* 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

Secondary 

DecorT<cat1on 
Flake 

1-f 

2 

Reduction  Flake 

6-2x 

1  1 

10 

Retouch  Flake 

Shatter 

36 

21 

57 

Spalls 

Other 

2 

2 

Total  Debltage 

50 

23           1  1 

75 

TOTAL  LITHIC 
INDUSTRY 

50 

2^           1  1 

75 

F1re  Broken/cracked 
Size 

rock 

Quartzlte 
0  -  SOnm     50.1-lOOmm  >100.1 

Non-Quartz  He 
0  -  SOfnn     50.1-100nin  >100.1 

Total 

#  of  Pieces 

1 

1 
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TABLE  63 


LITHIC  SUMMARY:  FjPi-29 

UNIT  IIB 

CATEGORY 

Quart- 
z1te 

S'nicl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

Bl FACES  f 

UNI  FACES  c. 

_ 

UNIFACES  f. 

- 

EDGE  MOO.  FLAKES 

- 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

CORES 

3. 

3 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

3          -  1 

* 

#    =  Platform  (direct  percussion)        =  Bipolar. 

Primary 

Decorf*cat1on 
Flake 

3-1-1.  3-1' 

l,c 

10 

Secondary 

Decor/Zcation 
Flake 

6-2' 

9 

Reduction  Flake 

9 

Retouch  Flake 

9 

1 

10 

Shatter 

^6 

22 

1  1 

70 

Spalls 

Other 

2 

1 

1 

Total  Debltage 

79 

27          1  ~ 

3  2 

112 

TOTAL  LITHIC 
INDUSTRY 

70 

30         1  1 

3  2 

116 

Mre  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  50mm     SO.l-lOOmm  >100.1 

0  -  50mm     50.1-100nm  >100.1 

#  of  Pieces 

1 

1 
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TABLE  64 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  lie 


CATEGORY 

Quart- 
zite 

Silici-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

B I  FACES  f. 

UNI  FACES  c. 

_ 

UNIFACES  f. 

_ 

EDGE  MOD.  FLAKES 

_ 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOUR  SPLIT 
PEBBLES 

1 

CORES 

1 

2x 

3 

HAMMERSTONES 

1 

1 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

2             -  1 

1 

5 

★ 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

2-2^ 

Secondary 

Decortication 
Flake 

5-1* 

6 

Reduction  Flake 

9 

Retouch  Flake 

3 

3 

Shatter 

23 

10 

33 

Spalls 

Other 

Total  Debltage 

^5 

10           -  - 

55 

TOTAL  LITHIC 
INDUSTRY 

12-1 

1 

60 

'ire  Broken/cracked 

rock 

Quartzite 

Non-Quartz Ite 

Total 

Size 

0  -  SOrrni     50.1-100inn  >100.1 

0  -  SOinn     50.1-100nin  >100.1 

#  of  Pieces 
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TABLE  65 


LITHIC  SUMMARY:  FjPi-29 

 ilNTT  12A 


CATEGORY 

Quart- 
z1te 

sVllcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

B I  FACES  T. 

UNI  FACES  c. 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

* 

#    =  Platform  fdirect  oercussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

Secondary 

Oecor^'catlon 
Flake 

Reduction  Flake 

3 

3 

Retouch  Flake 

1 

1 

Shatter 

3 

3 

Spalls 

Other 

Total  Debltage 

7 

7 

TOTAL  LITHIC 
INDUSTRY 

7 

7 

'Ire  Broken/cracked  rock 

Quartzlte 

Non-Quartz ite 

Total 

Size 

0  -  SOimi     SO.l-lOOmu  >100.1 

0  -  SOmn     SO.l-lOOmm  >100.1 

#  of  Pieces 

-178- 


TABLE  66 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  12B 


CATEGORY 

Quart- 
z1te 

Sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

B I  FACES  f. 

UNI  FACES  c. 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOUR  SPLIT 
PEBBLES 

CORES 

1 

1 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

* 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

Ix 

1 

Secondary 

Decorfi'catlon 
Flake 

2 

Reduction  Flake 

5 

Retouch  Flake 

Shatter 

17 

21 

Spalls 

Other 

1 

1 

Total  Debltage 

25 

5 

30 

TOTAL  LITHIC 
INDUSTRY 

25 

5          -  1 

31 

Fire  Broken/cracked 

rock 

Quartzlte 

Non-Quartzlte 

Total 

Size 

0  -  SOnin     50.1-lOOrtin  >100.1 

0  -  SOm     SCl-lOOnm  >100.1 

#  of  Pieces 
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TABLE  67 


LITHIC  SUMMARY:  FjPi.-29 

 UNIT  12C 


CATEGORY 

Quart- 
zlte 

silld-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

BI FACES  f. 

UNIrACbo  C. 

IIMTCA/TC  * 

UNlhAUtb  T. 

tUbt  nUU.  rLAKtb 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

1 

1 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

* 

#    =  Platform  (direct  oercussion)    #^  =  BiDolar. 

Primary 

Decortication 
Flake 

1 

1 

Secondary 

Decortication 
Flake 

2-2,-1 

5 

Reduction  Flake 

2 

2 

Retouch  Flake 

1 

1 

Shatter 

16 

2 

18 

Spalls 

1* 

1 

Other 

2 

2 

Total  Debltage 

25 

2            -  1 

2 

30 

TOTAL  LITHIC 
INDUSTRY 

25 

2  11 

2 

31 

Fire  Broken/cracked  rock 

Quartzlte 

Non-Quartzlte 

Total 

Size 

0  -  50mm     50.1-100mm  >100.1 

0  -  BOnin     50.1-lOOnin  >100.1 

#  of  Pieces 
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TABLE  68 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  12D 


CATEGORY 

Quart- 
z1te 

Si  lid-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

Bl FACES  f. 

• 

UNI  FACES  c. 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

- 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

#    =  Platform  (direct  percussion)    #a.  =  Bipolar. 

Primary 

Decort'catlon 
Flake 

Secondary 

Decorf/catlon 
Flake 

U  1^ 

Reduction  Flake 

3 

1 

Retouch  Flake 

Shatter 

5 

2 

1 

8 

Spalls 

Other 

1  1 

2 

Total  Debltage 

11 

3 

1  3 

18 

TOTAL  LITHIC 
INDUSTRY 

11 

3 

1  3 

18 

Fire  Broken/cracked 

rock 

Quartzlte 

Non -Quartzlte 

Total 

Size 

0  -  SOnm     50.1-lOOmm  >100.1 

0  -  SOinn     SO.I-IOOnm  >100.1 

1  of  Pieces 
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TABLE  70 


LITHIC  SUMMARY:  FjPi-29 
 '  UNIT  12E 


CATEGORY 

Quart- 
zlte 

Sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

BI FACES  c. 

- 

B I  FACES  f. 

— 

UNI  FACES  c. 

- 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

- 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

2 

2 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

2 

2 

★ 

if    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

Secondary 

Decortication 
Flake 

1. 

1 

Reduction  Flake 

1 

1 

Retouch  Flake 

Shatter 

Spalls 

Other 

Total  Debltage 

2 

2 

TOTAL  LITHIC 
INDUSTRY 

k 

'Ire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  SOmm     SO.l-lOOmm  >100.1 

0  -  SOnn     SO.I-IOOmn  >100.1 

#  of  Pieces 
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TABLE  71 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  13A 


CATEGORY 

Quart- 
zlte 

Sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

Bl FACES  f. 

UNI  FACES  c 

UNI  FACES  f 

_ 

EDGE  MOD,  FLAKES 

_ 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

1 

1 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

-               -  1 

i 

* 

f    =  Platform  (direct  oercussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

2 

1 

3 

Secondary 

Decortication 
Flake 

3-lx 

Reduction  Flake 

1^4- 

Ix 

15 

Retouch  Flake 

2 

2 

Shatter 

42 

20 

62 

Spalls 

Other 

2 

Total  Debltage 

62 

25 

2  1 

90 

TOTAL  LITHIC 
INDUSTRY 

62 

25-1 

2  1 

91 

Fire  Broken/cracked  rock 
Size 

Quartzlte 
0  -  SOrrni     50.1-lOOmm  >100.1 

Non-Quartz Ite 
0  -  SOinn     50.1-100rnn  >100.1 

Total 

#  of  Pieces 
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TABLE  72 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  13B 


CATEGORY 

Quart- 
z1te 

Sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I FACES  C. 

BIFACES  f. 

1? 

1 
± 

UNI  FACES  c. 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

— 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

1 

2 

#*  =  Platform  (direct  percussion)  #^  =  Bipolar. 

Primary 

Decortication 
Flake 

1-1 

2  1 

1-f 

7 

Secondary 

Oecortkatlon 
Flake 

8-7-2. 

17 

Reduction  Flake 

9 

1 

10 

Retouch  Flake 

8 

1  1 

1 

11 

Shatter 

^6 

1^  1 

3 

64 

Spalls 

1 

1 

Other 

1 

2 

3 

Total  Debltage 

18          2  3 

6 

113 

TOTAL  LITHIC 
INDUSTRY 

85 

18          2  3 

7 

115 

Fire  Broken/cracked  rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  50nm     SO.l-lOOmm  >100.1 

0  -  50mm     50.1-lOOmra  >100.1 

#  of  Pieces 

2 

2 
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TABLE  73 


LITHIC  SUMMARY:  FjPi-29 

 IINTT  13C 


CATEGORY 

Quart- 
zlte 

sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

BIFACFS  f 

1 

1 

UNI  FACES  c. 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

1 

1 

PROJECTILE  PTS. 

BIPOUR  SPLIT 
PEBBLES 

1 

1 

CORES 

1 

Ik 

2 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

? 

1 

■k  - 

#    =  Platform  (direct  percussion)        =  Bipolar. 

Primary 

Decortication 
Flake 

11 

Secondary 

Decorttcatlon 
Flake 

Ix 

lij^ 

Reduction  Flake 

10-2x       1  2 

1 

16 

Retouch  Flake 

6 

2 

8 

Shatter 

80 

1 

105 

Spalls 

1 

Other 

Total  Debltage 

126 

26           2  - 

3  2 

159 

TOTAL  LITHIC 
INDUSTRY 

128 

26           2  1 

5  2 

164 

'Ire  Broken/cracked  rock 

Quartzlte 

Non-Quartzlte 

Total 

Size 

0  -  SOnn     50.1-100nm  >100.1 

0  -  SOnin     50.1-100mni  >100.1 

1  of  Pieces 
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TABLE  74 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  13D 


CATEGORY 

Quart- 
2lte 

Salicl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

- 

B I  FACES  f. 

— 

UNI  FACES  c. 

— 

UNIFACES  f. 

- 

EDGE  MOO.  FLAKES 

- 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

★ 

#    =  Platform  (direct  percussion)    #^  =  Bipolar. 

Primary 

Decortication 
Flake 

Ik 

1 

Secondary 

Decortication 
Flake 

2" 

2 

Reduction  Flake 

1 

1 

2 

Retouch  Flake 

Shatter 

10 

1 

11 

Spalls 

Other 

Total  Debltage 

M 

1  - 

1 

16 

TOTAL  LITHIC 
INDUSTRY 

1  - 

1 

16 

'ire  Broken/cracked  rock 

Quartzite 

Non -Quartzite 

Total 

Size 

0  -  50mm     50.1-lOOmm  >100.1 

0  -  SOnm     50.1-100rmi  >100.1 

#  of  Pieces 
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TABLE  75 


LITHIC  SUMMARY:  FjPi.-29 

 UNIT  14A 


CATEGORY 

Quart- 
zlte 

sillcl-         Chal-  Chert 
fied  wood  cedony 

Quartz     Mudstone  Other 

ToUl 

B I FACES  c. 

- 

B I  FACES  f. 

UNI  FACES  c. 

UNI  FACES  f. 

EDGE  MOD.  FLAKES 

— 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOUR  SPLIT 
PEBBLES 

1 

1 

CORES 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

1 

1 

^*  =  Platform  (direct  oercussion)         =  Bipolar. 

Primary 

Decortication 
Flake 

1 

1 

Secondary 

3 

Decortication 
Flake 

3 

Reduction  Flake 

2 

2 

Retouch  Flake 

Shatter 

^1 

9 

50 

Spalls 

Other 

Total  Deb It age 

9          -  - 

56 

TOTAL  LITHIC 
INDUSTRY 

^6 

9 

57 

Fire  Broken/cracked  rock 

Quartz lie 

Non-Quartz Ite 

Total 

Size 

0  -  50nm     50.1-100nin  >100.1 

0  -  SOirni     50.1-100nn  >100.1 

#  of  Pieces 
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TABLE  76 


LITHIC  SUMMARY:  FjPi-29 
 UNIT  14B 


CATEGORY 

Quart- 
z1te 

Sillcl-         Chal-  Chert 
fled  wood  cedony 

Quartz     Hudstone  Other 

Total 

B I  FACES  c. 

- 

Bl FACES  f. 

- 

UNI  FACES  c. 

- 

UNIFACES  f. 

- 

EDGE  MOO.  FLAKES 

_ 

SIDE  SCRAPERS 

_ 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

CORES 

1 

1 

HAMMERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1               -  1 

2 

* 

#    =  Plfltfnrm  fdirpr.t  DRrcij?;«;i on  1     #.  =  Bioolar. 

Primary 

Decortication 
Flake 

1 

Secondary 

2-f 

Decorttcatlon 
Flake 

1 

3 

Reduction  Flake 

5-1.-1" 

u 

8 

Retouch  Flake 

3 

3 

Shatter 

37 

31 

1 

69 

Spalls 

Other 

1 

1 

Total  Debltage 

51 

33 

2 

85 

TOTAL  LITHIC 
INDUSTRY 

51 

3^-1 

2 

87 

'ire  Broken/cracked  rock 

Quartz ite 

Non-Quartz Ite 

Total 

Size 

0  -  SOiran     SO.I-IOOnn  >100.1 

0  -  SOnin     SO.I-IOOnn  >100.1 

#  of  Pieces 

-188- 


TABLE  77 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  14C 


CATEGORY 

Quart- 
zite 

Silici-          Chal-  Chert 

fied  wood  cedony 

Quartz     Mudstone  Other 

Total 

BIFACES  c. 

- 

BIFACES  f. 

- 

UNIFACES  c. 

UNlPACtS  f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

END  SCRAPERS 

- 

PROJECTILE  PIS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

2 

CORES 

1 

1 

2 

HA»^.y  ERST  ONES 

.  ANVILS 

OTHER 

TOTAL  ARTIFACTS 

2 

1 

1 

-  Platform  (direct  percussion). 

&  =  Bipolar. 

Primary 

Decortjcatlon 
Flake 

2 

2 

k 

Secondary 

Decortication 
Flake 

3-2- 

1 

6 

Reduction  Flake 

Retouch  Flake 

Shatter 

16 

7 

1  6 

30 

Spalls 

Other 

1 

1 

2 

Total  Debitage 

28 

10         -  - 

1          -  7 

TOTAL  LITHIC  . 
INDUSTRY 

30 

10-1 

1-8 

50 

Fire  Broken/cracked 

rock 

Quartzlte 

Non-Quartzite 

ToUl 

Size 

0  -  SOtm     SO.l-lOOmm  >100.1 

0  -  BOnrn     BO.l-lOOmn  >100.1 

#  of  Pieces 
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TABLE  78 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  14D 


CATEGORY 

Q'jart- 
zite 

Silid-          Chal-  Chert 
fied  wood  cedony 

Quartz     ML>dstone  Other 

Total 

B I  FACES  C. 

BIFACES  f. 

UNIFACES  c. 

UNIFACES  f. 

_ 

EDGE  MOD.  FLAKES 

_ 

SIDE  SCRAPERS 

_ 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

5 

CORES 

1-2, 

HA.'^.M  ERST  ONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

7 

1 

1 

=  Platform  (direct  percussion). 

#^  =  Bipolar. 

Primary 

Decortfcatlon 
Flake 

2 

2 

Secondary 

Decortication 
Flake 

1 

1 

Reduction  Flake 

^-X-^  1 

2. 

11 

Retouch  Flake 

3 

3 

Shatter 

10 

5 

15 

Spalls 

Other 

1 

5 

Total  Debitage 

28 

7  11 

3 

39 

rOTAL  LITHIC  . 
INDUSTRY 

35 

7  11 

48 

Fire  Broken/cracked  rock 
Size 

Quartzlte 
0  -  SOmm     SO.l-lOOmu  >100.1 

Non-Quartz ite 
0  -  SOiTin     50.1-lOOnni  >100.1 

Total 

1  of  Pieces 

1 

1 
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TABLE  79 


LITHIC  SUMMARY:  FjPi-29 

 :  UNIT  14E 


CATEGORY 

Quart- 
zlte 

Sillcl-          Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

BIFACES 

c. 

Bl FACES 

f. 

UNIFACES 

c. 

- 

UNIFACES 

f. 

- 

EDGE  MOD.  FLAKES 

- 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

- 

PROJECTILE  PTS 

_ 

BIPOLAR  SPLIT 
PE3BLES 

CORES 

Ix 

1 

HA^„'^,ERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

1 

=  Platform  (direct  percussion). 

#v  =  Bipolar. 

Primary 

Decortication 
Flake 

Secondary 

Decortication 
Flake 

u 

1 

Reduction  Flakt 

2 

2 

Retouch  Flake 

Shatter 

2 

2 

k 

Spalls 

Other 

Total  Debltage 

5 

2            -  - 

7 

TOTAL  LITHIC  . 
INDUSTRY 

6 

2            -  - 

8 

Fire  Broken/cracked 

rock 

Quartzlte 

Non-Quartzlte 

ToUl 

Size 

0  -  50mm     50.1-100™  MOO.l 

0  -  50iiin     SCl-lOOrnn  >100.1 

#  of  Pieces 
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TABLE  80 


LITHIC 

SUMMARY: 

FjPi- 

29 

UN 

IT  15A 

--- 

CATEGORY 

Quart- 
zite 

silici- 
fied  wood 

Chal- 
cedony 

Chert 

Quartz  Hudstone 

Other 

Tctal 

BIFACES 

c. 



- 

BIFACES 

f. 

- 

UNI  FACES 

c. 

- 

UNIFACES 

f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

END  SCRAPERS 

PROJECTILE  PTS 

BIPOLAR  SPLIT 
PEBBLES 

— 

CORES 

Ik 

Ix 

1. 

3 

HA.'^.MERS  TONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

1 

1 

3 

=  Platform  (direct  percussion). 

#^  =  Bipolar 

Primary 

Decortication 
Flake 

4 

3 

7 

Secondary 

Decortication 
Flake 

f-2 

3 

Reduction  Flake 

3 

Retouch  Flake 

1 

1 

1 

7 

Shatter 

28 

15 

1 

1 

^5 

Spalls 

Other 

1 

1 

Total  Debitage 

18 

2 

1 

1 

1 

66 

TOTAL  LITHIC  . 
INDUSTRY 

19 

2 

2 

1 

1 

69 

'ire  Broken/cracked 

rock 

Quartzite 

Non-Quartzite 

Total 

Size 

0  -  SOmm 

50.1-100rm 

>100.1 

0  -  SOimi      50.1-100rm>  >100.1 

#  of  Pieces 
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TABLE  81 


LITHIC  SUMMARY:  FjPi.-29 

 :  UNIT  15B 


CATEGORY 

Quart- 
zite 

Silici-          Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

B I  FACES  c. 

_ 

BIFACES  f. 

•1 

_ 

UNIFACES  c. 

- 

UNIFACES  f. 

- 

EDGE  MOD.  FLAKES 

i 

1 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

- 

PROJECTILE  PTS. 

1 

1 

BIPOLAR  SPLIT 
PL3BLES 

1 

2 

CORES 

2x 

2 

HA^.'^ERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

2             -  - 

1 

7 

=  Platform  (direct  percussion). 

Mr  =  Bipolar. 

Primary 

Decorttcatlon 
Flake 

1 

15 

Secondary 

Decortication 
Flake 

5-3-2x 

10 

Reduction  Flake 

5-2x 

1^ 

8 

Retouch  Flake 

10 

10 

Shatter 

97 

2 

1^3 

Spalls 

Other 

3 

1 

k 

Total  Debltage 

136 

^9        -  3 

2 

190 

TOTAL  LITHIC  . 
INDUSTRY 

51-3 

3 

197 

'ire  Broken/cracked 

rock 

Quartzite 

Non-Quartzlte 

Total 

Size 

0  -  BDfmi     BO.l-lOOmn  >100.1 

0  -  50mn     SO.l-lOOrmi  >100.1 

#  of  Pieces 

1 

1 
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TABLE  82 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  15C 


CATEGORY 

Quart- 
zite 

Silici-          Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

BIFACES  c. 

_ 

BIFACES  f. 

± 

1 

UNIFACES  c. 

- 

UNIFACES  f. 

— 

EDGE  MOD.  FLAKES 

± 

1 

SIDE  SCRAPERS 

— 

END  SCRAPERS 

- 

PROJECTILE  PTS. 

- 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

1 

HA'^.'^E  RSI  ONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

2 

1                -  - 

3 

=  Platform  (direct  percussion). 

#v  =  Bipolar. 

Primary 

Decortication 
Flake 

5-3. 

1-lx 

10 

Secondary 

Decortication 
Flake 

8-3x 

1 

12 

Reduction  Flake 

Ix  Ix 

9 

Retouch  Flake 

1 

5 

Shatter 

68 

25 

1 

91 

Spalls 

Other 

1 

2 

3 

Total  Debltage 

99 

29           2  - 

2  1 

130 

TOTAL  LITHIC  . 
INDUSTRY 

101 

30           2  - 

2  1 

133 

'Ire  Broken/cracked 

rock 

Quartzite 

Non-Quartzite 

Total 

Size 

0  -  SOnri     SO.l-lOOmn  >100.1 

0  -  SOimi     SO.l-lOOrrm  >100,1 

#  of  Pieces 

1  1 

2 
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TABLE  83 


LITHIC  SUMMARY:  FjPi-29 

 ilNTT  15D 


CATEGORY 

Quart- 
zite 

Silici-         Chal-  Chert 

fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

BIFACES  c. 

_ 

BIFACES  f. 

_ 

UNIFACES  c. 

- 

UNIFACES  f. 

• 

EDGE  MOD.  FLAKES 

1 

1 

SIDE  SCRAPERS 

— 

END  SCRAPERS 

- 

PROJECTILE  PTS. 

- 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

CORES 

HA^.MERSTONES 

ANVILS 

OTHER 

1 

TOTAL  ARTIFACTS 

3 

3 

=  Platform  (direct  percussion). 

#^  =  Bipolar. 

Primary 

Decor'^jcatlon 
Flake 

2 

1 

3 

Secondary 

Decortication 
Flake 

2-1-2 

5 

Reduction  Flake 

2-2 

1 

1 

6 

Retouch  Flake 

5 

1 

1 

7 

Shatter 

39 

7 

1 

^7 

Spalls 

Other 

1 

2 

? 

Total  Debitage 

56 

11           1  - 

3 

71 

TOTAL  LITHIC  . 
INDUSTRY 

59 

11           1  - 

3 

7^ 

rire  Broken/cracked 

rock 

Quartzite 

Non-Quartz Ite 

Total 

Size 

0  -  SOrrni     SO.l-lOOnm  >100.1 

0  -  SOrmi     50.1-lOOmn  >100.1 

#  of  Pieces 

2 

2 
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TABLE  84 


LITHIC 

SUMMARY: 

FjPi- 

29 

UNIT  15E 

CATEGORY 

Quart- 
zlte 

Sillcl- 

f1ed  wood 

Chal- 
cedony 

Chert 

Quartz     ":.dstone  Other 

Total 

B I  FACES 

c. 

BIFACES 

f. 

1 

1 

UNIFACES 

c. 

UNIFACES 

f. 

- 

EDGE  MOD.  FLAKES 

- 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

1. 

1 

HA»^.MCRSTONES 

1 

1 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

1 

=  Platform  (direct  percussion). 

&  =  Bipolar. 

Primary 

Decor'fjcation 
Flake 

3-2. 

1 

6 

Secondary 

Decortication 
Flake 

1 

9 

Reduction  Flake 

1-lx 

Ix 

13 

Retouch  Flake 

6 

1 

1  1 

9 

Shatter 

^0 

13 

2 

55 

Spalls 

Other 

1 

1 

2 

Total  Debltage 

69 

16 

2 

2 

113 

9k 

TOTAL  LITHIC  . 
INDUSTRY 

70 

17 

2 

2 

Ilk 

97 

Fire  Broken/cracked 

rock 

Quartzite 

Non-QuartzHe 

Total 

Size 

0  -  50mm 

SO.l-lOOm 

>100.1 

0  -  SOrm     50.1-lOOfmi  >100.1 

#  of  Pieces 

3 

3 
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TABLE  85 


LITHIC  SUMMARY:  FjP1-29 

 :  UNIT  15F 


Quart- 
zlte 

siHcl-          Chal-  Chert 

fled  wood  cedony 

Quartz     Mudstone  Other 

UNIFACES  c. 

- 

UNIFACES  f. 

- 

EDGE  MOD.  FLAKES 

1 

1 

2 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

- 

PROJECTILE  PTS. 

_ 

bipo'lAr  split 

PEBBLES 

CORES 

Ix 

1 

HAWERSTONES 

1 

1 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

2 

1                -  - 

1 

=  Platform  (direct  percussion). 

#^  =  Bipolar. 

Primary 

Decortication 
Flake 

5-U 

6 

Secondary 

Decortication 
Flake 

6 

Reduction  Flake 

5 

5 

Retouch  Flake 

6 

1 

7 

Shatter 

26 

10 

36 

Spalls 

Ix 

1 

Other 

Total  Debltage 

50 

10           1  - 

61 

TOTAL  LITHIC  . 
INDUSTRY 

52 

11       1  - 

1 

65 

'Ire  Broken/cracked 
Size 

rock 

Quartzlte 
0  -  SOmm     50.1-lOOniTi  >100.1 

Non-Quartzlte 
0  -  SOttti      BO.l-lOOrmi  >100.1 

ToUl 

1  of  Pieces 

3          1  1 

5 
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TABLE  86 


LITHIC  SUMMARY:  FjPi- 

29 

UNIT  16A 

Quart- 
zite 

Sillcl-          Chal-  Chert 
fled  wood  cedony 

Quartz      Hudstone  Other 

Total 

BIFAfES  c 

BIFACES  f. 

UNIFACES  c. 

- 

UNIFACES  f. 

- 

EDGE  MOD.  FLAKES 

- 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

_ 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HA.'^.M  ERST  ONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

#  =  Platform  (direct  percussion). 

#^  =  Bipolar. 

Primary 

Decortjcatlon 
Flake 

1 

1 

Secondary 

Decortication 
Flake 

1-lx 

2 

Reduction  Flake 

1-lx 

2 

Retouch  Flake 

Shatter 

2 

2 

Spalls 

Other 

Total  Debitage 

7 

7 

TOTAL  LITHIC  . 
INDUSTRY 

7 

7 

Fire  Broken/cracked 
Size 

rock 

Quartzlte 
0  -  50mm      SO.l-lOOnm  >1D0.1 

Non-Quartzlte 
0  -  BOimi     SO.l-lOOrm  >100.1 

Total 

#  of  Pieces 
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TABLE  87 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  16B 


CATEGORY 

Qi.art- 
z1te 

Silici-          Chal-  Chert 
fled  wood  cedony 

Quartz     Hudstone  Other 

Total 

BIFACES  c. 

BIFACES  f. 

UNIFACES  c. 

- 

UNIFACES  f. 

- 

EDGE  MOD.  FLAKES 

- 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

- 

PROJECTILE  PTS. 

_ 

BIPO'J\R  SPLIT 
PEBBLES 

1 

1 

CORES 

HA^.XiRSTONES 

ANVILS 

OTHER 

1* 

1 

TOTAL  ARTIFACTS 

1 

1 

2 

=  Platform  (direct  percussionl. 

#^  -  Bipolar. 

Primary 

Decortication 
Flake 

7 

Secondary 

Decortication 
Flake 

5 

Reduction  Flake 

5 

Retouch  Flake 

1 

1 

Shatter 

8 

2 

10 

Spalls 

Other 

2 

1 

3 

Total  Debltage 

27 

2             1  - 

1 

31 

"OTAL  LITHIC  . 
INDUSTRY 

28 

2             1  - 

2 

33 

Fire  Broken/cracked 

rock 

Quartzlte 

Non-Quartzlte 

Total 

Size 

0  -  50mm     BO.l-lOOnm  >100.1 

0  -  SOrm     50.1-lOOrmi  >100.1 

#  of  Pieces 

*  =  .22  calibre  rimfire  cartridge. 
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TABLE  88 


LITHIC  SUMMARY:  FjPi- 

29 

UNIT  16C 

CATEGORY 

Quart- 
zite 

Silici-          Chal-  Chert 
fied  wood  cedony 

Quartz      Mijdstone  Other 

'otal 

BIFACES  c. 

- 

Bl FACES  f. 

1 

1 

UNIFACES  c. 

- 

UNIFACES  f. 

tUbL  nUU.  rLANtb 

c  T  r\c  crn^orDC 
blUL  bLK/Af'tKb 

END  SCRAPERS 

PROJECTILE  PTS. 

- 

BIPO'J\R  SPLIT 
PEBBLES 

1 

1 

CORES 

Ix 

1 

HA,»^„MERS  TONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

3 

3 

=  Platform  (direct  percussion). 

#^  =  Bipolar. 

Primary 

Decor'ffcatlon 
Flake 

1 

2 

Secondary 

Decortication 
Flake 

1-1. 

2 

Reduction  Flake 

1-3k 

k 

Retouch  Flake 

Shatter 

Ik 

3 

2  2 

21 

Spalls 

Other 

1 

1 

Total  Debltage 

21 

5 

2-2 

30 

TOTAL  LITHIC  - 
INDUSTRY 

2k 

5 

2-2 

33 

'ire  Broken/cracked 
Size 

rock 

Quartzite 
0  -  SOrnu     50. 1 -1  OOmm  >100.1 

Non-Quartzlte 
0  -  SOimi     50.1-100rmi  >100.1 

ToUl 

1  of  Pieces 
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TABLE  89 


LITHIC  SUMMARY:  FjPi.-29 

 LMJT  16D 


CATEGORY 

Quart- 
zlte 

siHci-          Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

BIFACES  c. 

BIFACES  f. 

UNIFACES  c. 

- 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

END  SCRAPERS 

- 

PROJECTILE  PTS. 

- 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HA^VERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

=  Platform  (direct  percussion). 

#^  =  Bipolar. 

Primary 

Decor'fjcation 
Flake 

3 

1 

Secondary 

Decortication 
Flake 

1-2, 

1 

k 

Reduction  Flake 

6 

6 

Retouch  Flake 

1 

1 

Shatter 

19 

1 

2 

22 

Spalls 

Other 

1 

1 

2 

Total  Debltage 

32 

3          -  1 

-       -  3 

39 

TOTAL  LITHIC  . 
INDUSTRY 

32 

3          -  1 

3 

39 

F1re  Broken/cracked 

rock 

Quartzlte 

Non-Quartzlte 

Total 

Size 

0  -  50mm     SO.l-lOOtnn  >100.1 

0  -  BOiTiii     SOJ-lOOrm  >100.1 

#  of  Pieces 

1  1 

2 
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TABLE  90 


LITHIC  SUMMARY:  FjPi-29 

 UNIT16F 


CATEGORY 

Quart- 
zite 

sillcl-          Chal-  Chert 
fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

BIFACES  c. 

" 

BIFACES  f. 

UNIFACES  C. 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

1 

1 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

PROJECTILE  PTS. 

BIPOLAR  SPLIT 
PEBBLES 

1 

CORES 

Ix 

1 

HA.^.MERS  TONES 

2? 

2 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

5 

#*  =  Platform  (direct  percussion). 

#^  =  Bipolar. 

Primary 

Decortjcation 
Flake 

2 

Secondary 

Decortication 
Flake 

2-lx 

3 

Reduction  Flake 

3-2x 

1 

6 

Retouch  Flake 

Shatter 

Spalls 

Other 

1 

1 

Total  Debltage 

11 

1 

12 

TOTAL  LITHIC  . 
INDUSTRY 

15 

1 

1 

17 

'ire  Broken/cracked  rock 

Quartzite 

Non-Quartz ite 

Total 

Size 

0  -  50mm     BCl-lOOm  >100.1 

0  -  BOnm     SO.l-lOOrmi  >100.1 

#  of  Pieces 

1  1 

2 
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TABLE  91 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  17A 


CATEGORY 

Quart- 
zite 

Silici-          Chal-  Chert 

fied  wood  cedony 

Quartz     Mudstone  Other 

Total 

BIFACES  c. 

_ 

B I  FACES  f. 

- 

UNIFACES  c. 

- 

UNIFACES  f. 

EDGE  MOD.  FLAKES 

SIDE  SCRAPERS 

END  SCRAPERS 

— 

PROJECTILE  PIS. 

1 

1 

BIPOLAR  SPLIT 
PEBBLES 

1 

1 

CORES 

HA.'^.'^ERSTONES 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

1 

1 

2 

#^  =  Platform  (direct  percussion). 

&  =  Bipolar. 

Primary 

Decortication 
Flake 

if 

Secondary 

Decortication 
Flake 

^-3-1* 

8 

Reduction  Flake 

1 

7 

Retouch  Flake 

3 

3 

Shatter 

37 

6 

7 

50 

Spalls 

Other 

Total  Debltage 

58 

6          -  1 

7 

72 

TOTAL  LITHIC  . 
INDUSTRY 

59 

6          -  1 

8 

7^ 

Fire  Broken/cracked 

rock 

Quartzite 

Non-Quartz Ite 

ToUl 

Size 

0  -  50mm     50.1-lOOnm  >1D0.1 

0  -  50nm     50.1-lOOnni  >100.1 

1  of  Pieces 

1 

1 
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TABLE  92 


LITHIC  SUMMARY:  FjPi.-29 

 UNIT  17B 


CATEGORY 

Quart- 
z1te 

sillcl-          Chal-  Chert 

fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

BIFACES  c. 

BIFACES  f. 

1 

1 
± 

UNIFACES  c. 

UNIFACES  f. 

- 

EDGE  MOD.  FLAKES 

- 

SIDE  SCRAPERS 

- 

END  SCRAPERS 

psn.iFrTii  F  PT^ 

rrvv^ui-wiiLi.  riJ* 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

1 

1 

HA^.MCRSTONES 

2-1 

3 

ANVILS 

OTHER 

TOTAL  ARTIFACTS 

5 

5 

=  Platform  (direct  percussion). 

&  =  Bipolar. 

Primary 

Decortfcation 
Flake 

2-2'' 

Secondary 

Decortication 
Flake 

8-2-1. 

11 

Reduction  Flake 

^-Ix 

3 

8 

Retouch  Flake 

3 

3 

Shatter 

66 

17 

8 

91 

Spalls 

1 

1 

Other 

1 

Total  Debltage 

91 

20         3  - 

8 

122 

TOTAL  LITHIC  . 
INDUSTRY 

96 

20           3  - 

8 

127 

rire  Broken/cracked 

rock 

Quartzlte 

Non-Quartz Ite 

Total 

Size 

0  -  BOmrn     SO.l-lOOmn  >100.1 

0  -  BOmn      50.1-lOOrmi  >100.1 

#  of  Pieces 

6 

6 
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TABLE  93 


LITHIC  SUMMARY:  FjPi-29 

 UNIT  17r. 


CATEGORY 

Quart- 
zlte 

Sillci-          Chal-  Chert 

fled  wood  cedony 

Quartz     Mudstone  Other 

Total 

BIFACES  c. 

- 

BI FACES  f. 

- 

UNIFACES  c. 

- 

UNIFACES  f. 

• 

EDGE  MOD.  FLAKES 

SIDE  SCR-^PERS 

END  SCRAPERS 

PROJECTILE  PTS. 

- 

BIPOLAR  SPLIT 
PEBBLES 

CORES 

HA.'^.'^.ERS  TONES 

1 

1 

ANVILS 

OTHER 

rOTAL  ARTIFACTS 

1 

1 

#*  -  Platform  (direct  percussion). 

#^  =  Bipolar. 

Primary 

f 

Decor^jcatlon 
Flake 

1 

Secondary 

Decortication 
Flake 

1 

1 

Reduction  Flake 

1 

1 

Retouch  Flake 

Shatter 

5 

1 

5 

11 

Spalls 

Other 

1 

1 

Total  Debltage 

9 

1  - 

5 

15 

TOTAL  LITHIC  . 
INDUSTRY 

10 

1  - 

5 

16 

Fire  Broken/cracked 

rock 

Quartzlte 

Non-Quartz ite 

ToUl 

Size 

0  -  SOrnm     SO.l-lOOmm  >100.1 

0  -  SOnin     50.1-lOOmTi  >100.1 

1  of  Pieces 
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APPENDIX  V 


BULK  SAMPLE  RESULTS 
(5%  Samples) 
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UNIT 

LEVEL 

ARTIFACT  DESCRIPTION                     #>Q.5  cm 

#<0.5 

5 

A 

1 

5 

B 

Chert  flake 

1 

- 

6 

A 

L/UarLZlXe  SrlaLLer 

o 
c 

6 

B 

J. 

- 

6 

B 

Quartzite  shatter 

2 

1 

6 

C 

Quartzite  split  pebble 

1 

— 

7 

A 

DUrIc   Tr  ayillcll  L 

1 

- 

7 

A 

opi  lU    pcDDlc    TrayiFlcll  L 

1 
J. 

- 

8 

A 

Pp'hv^i  "f  1  pH  wnn H  ■F^3nmpn■^ 
r  c  ui  1  1  1  cu  wuu  u  lia^MiciiL 

1 

- 

8 

A 

l^UdrtZlLc  bilaLLcr 

1 
1 

- 

8 

A 

Rnnp  "Fv^anmpnl'C 
DUilc    1  1  ayillcll  i^o 

3 

1 

9 

A 

Quartzite  retouch  flakes 

1 

1 

9 

A 

1 

9 

A 

I'lLIUoUUIlC    Olid  U  LCI 

1 

- 

9 

A 

DUlIC     1  1  dyiiicii  Uo 

2 

9 

B 

i^uartzite  iiaKe 

1 

1 

- 

9 

B 

re  Li   I  T  I  cU    WUUu  blldLLci 

1 

i. 

- 

9 

C 

L^Udi  LZ.\  Lc  bccuiiudry  uclui  Lii^dtiuii    i  idi\c 

1 

- 

9 

C 

L/uarLZiLe  reLOUcn  iidKe 

1 

10 

A 

Hi la      7T +"P    "Fi  v^P— r  1^ pH  pnrl^ 
L^Udi  LZI  Lc    1  Ire— uidUNcU  lUUN 

1 

- 

10 

A 

Hi  1  a  v  "1"  7  "i  "h  p  cha'M'PV^ 
l^Udi  LZ.  1  Lc  blldLLci 

2 

1 

10 

A 

l^Udi  LZ  1  Lc    1  1  d  l\c 

1 

1 

10 

A 

Ketr iTieQ  wooa  snaLtcr 

1 

1 

- 

10 

B 

l^UdrLZILc  blldLLci 

11 

10 

B 

Quartzite  retouch  flake 

1 

- 

10 

B 

Chert  shatter 

1 

1  n 

1  u 

D 
D 

Bone  TragiTients 

H 

2 

10 

c 

i^uarxziLe  snaLter 

•3 
O 

9 

10 

c 

ljuarrziLe  seconaary  aecorLica  Lion  iidKc 

rt 
o 

- 

10 

c 

l^UdFLZI  Lc    1  cLvJUUil    1  IdNC 

1 

JL 

- 

10 

c 

r  c  Li  1  1  Icu  WUUU  oiidLLCi 

2 

- 

10 

c 

DUilc   Tr  dyillcil  Lb 

4 

3 

10 

D 

Pptrifipd  wood  shatter 

1 

- 

11 

A 

Quartzite  secondary  decortication  flake 

3 

11 

A 

Quartzite  reduction  flake 

2 

_ 

11 

A 

Petrified  wood  shatter 

1 

1 

11 

A 

Bone  fragments 

1 

2 

11 

B 

Quartzite  shatter 

2 

10 

11 

B 

Petified  wood  shatter 

5 

11 

C 

Quartzite  shatter 

1 

1 

11 

C 

Quartzite  Uniface 

1 

12 

B 

Quartzite  shatter 

1 

1 
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1  IM  T  T 
UNI  1 

1  r\/[ri 
LtVhL 

ARTIFACT  DESCRIPTION                  #>0.5  cm 

#sU .  b 

12 

B 

Bone  fragments 

2 

2 

L 

Bone  fragment 

- 

1 

12 

D 

Quartzite  primary  decortication  flake 

1 

12 

D 

Quartzite  retouch  flake 

- 

1 
1 

12 

E 

Quartzite  shatter 

- 

1 
i 

13 

A 

Quartzite  shatter 

1 
1 

13 

A 

Petrified  wood  shatter 

1 

1  o 

13 

A 

A 

Bone  fragment 

- 

1 
1 

13 

B 

Quartzite  secondary  decortication  F. 

1 

13 

B 

Quartzite  shatter 

4 

7 

13 

B 

Petrified  wood  shatter 

3 

b 

13 

n 
D 

Bone  fragments 

- 

o 
0 

13 

C 

Quartzite  shatter 

1 

o 
c 

13 

c 

Bone  fragments 

1 

A 

4 

1  c 

lb 

A 

Quartzite  primary  decortication  flake 

1 

15 

A 

A 

Quartzite  shatter 

1 

o 
o 

15 

A 

Bone  fragments 

- 

/I 
4 

15 

B 

Quartzite  shatter 

4 

4 

15 

n 
D 

Quartzite  retouch  flake 

1 

15 

n 
D 

Bone  fragments 

1 

15 

C 

Quartzite  shatter 

3 

1 

15 

C 

Petrified  wood  shatter 

1 

- 

15 

D 

Quartzite  shatter 

1 

15 

D 

Quartzite  retouch  flake 

1 

- 

lb 

D 

1 
J. 

15 

D 

Bone  fragment 

1 

16 

E 

Quartzite  shatter 

2 

17 

B 

Quartzite  shatter 

2 

17 

B 

Quartzite  retouch  flake 

1 

Total 

94 

98 

<0.5  cm  diagnostic  flakes  =  5 

/.  Estimated  recovery  error  =  5/98  =  5.0% 
(with  0.5  cm  screen  mesh) 

It  is  estimated  that  approximately  5.0%  diagnostic  flakes  are  not  recov- 
ered if  only  a  0.5  cm  mesh  screen  is  used. 
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APPENDIX  VI 
PEARSON'S  CORRELATION  COEFFICIENTS 
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TABLE  94 

MULTIPLATFORM  CORE  TO  BIPOLAR  CORE  CORRELATIONS 


VARIABLES 

X 

Y 

XY 

A  L 

4 

5 

16 

20 

B  E 

1 

2 

1 

4 

2 

C  V 

4 

7 

16 

49 

28 

D  E 

3 

2 

9 

4 

6 

E  L 

2 

4 

F 

Total 

12 

18 

42 

94 

56 

^     nlXY  -  (IX)  iiy)  

^  120 
^  159.9 


r  =  .75 


X  =  Mul ti platform  Cores 
Y  =  Bipolar  cores 
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TABLE  95 

REDUCTION  FLAKES  -  DECORTICATION  FLAKE  CORRELATIONS 


VARIABLES 

X 

Y 

■  i>   

X^ 

Y^ 

XY 

L  ' 
E  ' 

70 

109 

4900 

11881 

7630 

145 

244 

21025 

59536 

35380 

V  ^ 

75 

130 

5625 

16900 

9/50 

n 

E  ^ 

14 

20 

196 

400 

280 

L  E 

13 

8 

169 

64 

104 

F 

5 

9 

25 

81 

45 

Total 

322 

520 

31940 

88862 

53189 

(IX)  (ZY) 

il^f  VnlY 

151694 
152037.2 


r  =  .99 


X  =  Reduction  Flakes 

Y  =  Decortication  Flakes 
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TABLE  96 

REDUCTION  FLAKES  -  PRESSURE  FLAKE  CORRELATIONS 


VARIABLES 

X 

Y 

9 

y"^ 

XY 

L  A 

90 

35 

8100 

1225 

3150 

E^ 

157 

109 

14649 

11881 

17113 

110 

57 

12100 

3249 

6270 

E  ^ 

37 

15 

1369 

225 

c  c  c 

555 

,  E 
L 

21 

9 

441 

81 

189 

F 

5 

7 

25 

49 

35 

Total 

420 

232 

46684 

16710 

27312 

-  (IX)  (EY 

) 

-  (lX)^|/nIY^  - 

(lY)^ 

^  66432 
69391 


r  =  .96 

X  =  Reduction  Flakes 
Y  =  Pressure  Flakes 
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TABLE  97 

PRESSURE  FLAKE  -  DECORTICATION  FLAKE  CORRELATIONS 


VARIABLES 

X 

Y 

XY 

A 

35 

132 

1125 

17424 

4620 

L  B 

109 

306 

11881 

93636 

33354 

Ec 

57 

183 

3249 

33489 

10431 

V  D 

15 

35 

225 

1225 

525 

9 

22 

81 

484 

198 

L  F 

7 

12 

49 

194 

84 

Total 

232 

690 

16710 

146402 

49212 

\/n  IX^  -  (IX)^  y  n  lY^^  -  (lY) 

^  135192 
136691.7 

r  =  .99 


X  =  Pressure  Flakes 

Y  =  Decortication  Flakes 
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TABLE  98 

QUARTZITE  -  PETRIFIED  WOOD  CORRELATIONS 


VARIABLES 

X 

Y 

XY 

L  A 

672 

209 

451584 

43681 

140448 

E^ 

1619 

523 

2621161 

273529 

846737 

1068 

226 

1140624 

51076 

241368 

E  ' 

205 

41 

42025 

1681 

8405 

97 

19 

9409 

361 

1843 

F 

52 

11 

2704 

121 

572 

Total 

3713 

1029 

4267507 

370449 

1239373 

r  -  "  ^XY  -  (IX)  (lY) 

sJnU^  -  {nf  y^n  XY^  -  (lY)^ 


r  =  3615561 
3708698.6 


r  =  .97 


X  =  Quartzite 

Y  =  Petrified  Wood 
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TABLE  99 

VITREOUS  MATERIALS  -  QUARTZITE  CORRELATIONS 


VARIABLES 

X 

Y 

Y^ 

XY 

A 

672 

27 

451584 

729 

18144 

'-  B 

1619 

63 

2621161 

3969 

101997 

1068 

45 

1140624 

2025 

48060 

'  D 

205 

12 

42025 

144 

2460 

E  E 

97 

6 

9409 

36 

582 

L  F 

52 

1 

2704 

1 

52 

Total 

3713 

154 

4267507 

6904 

171295 

r  =^ 

n  ZXY 

-  (IX) 

(XY) 

-  (2X)^ 

|/n  lY^  - 

r  = 

455968 
457571 

2 

r  =  .99 


X  =  Quartzite 

Y  =  Vitreous  Materials 
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TABLE  100 

PETRIFIED  WOOD  -  VITREOUS  MATERIAL  CORRELATIONS 


VARIABLES 

X 

Y 

XY 

L  A 

209 

27 

43681 

729 

5643 

E^ 

523 

63 

273529 

3969 

32949 

V  ' 

226 

45 

51076 

2025 

10170 

E^ 

41 

12 

1681 

144 

492 

L  ' 

19 

6 

361 

36 

114 

F 

11 

1 

121 

1 

11 

Total 

1029 

154 

370449 

6904 

49379 

-  "  ™  -  (IX)  (lY) 

-  (IX^)  yn  lY^  -  (lY)^ 

^  137808 
^  143588.3 


r  =  .96 


X  =  Petrified  Wood 

Y  =  Vitreous  Materials 
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TABLE  101 

VITREOUS  PRESSURE  FLAKE  -  TOTAL  PRESSURE  FLAKE  CORRELATIONS 


VARIABLES 

X 

Y 

XY 

E  ^ 

8 
11 

18 
47 

64 
121 

324 
2209 

144 
517 

V  ^ 

1  1 

o  o 
l6 

1  O  1 

1^1 

coo 

E  ° 

4 

10 

16 

100 

4 

L  E 

3 

6 

9 

36 

18 

S  ' 

1 

1 

1 

1 

1 

Total 

37 

105 

332 

3199 

937 

r  = 
\ 

n  IXY 

-  m  (lY) 

In  IX' 

-  (IX)^  \f7 

tY2- 

(lY)^ 

r  =  1737 
2260 


r  =  .77 


X  =  Vitreous  Material 

Y  =  Total  Pressure  Flakes 
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TABLE  102 

QUARTZITE  PRESSURE  FLAKE  -  TOTAL  PRESSURE  FLAKE  CORRELATIONS 


VARIABLES 

X 

Y 

XY 

L  A 

27 

188 

729 

35344 

5076 

E^ 

112 

197 

12544 

38809 

22064 

61 

265 

3721 

70225 

16165 

E^ 

12 

45 

144 

2025 

540 

L  ^ 

6 

29 

36 

841 

174 

F 

6 

20 

36 

1296 

120 

Total 

224 

744 

17210 

148540 

44139 

n  IXY  -  (IX)  (£Y) 
]/'n  IX^  -  {ixf  l/n  lY^  -  (lY) 

r  =  98178 
186707.4 

r  =  .55 

X  =  Quartzite 

Y  =  Total  Pressure  Flakes 
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TABLE  103 

QUARTZITE  PRESSURE  FLAKE  -  VITREOUS  PRESSURE  FLAKE  CORRELATIONS 


VARIABLES 

X 

Y 

XY 

L  A 

27 

8 

729 

69 

216 

E  ' 

112 

11 

12544 

121 

1232 

61 

11 

3721 

121 

671 

E  D 

12 

4 

144 

16 

48 

L  ' 

6 

3 

36 

9 

18 

F 

6 

1 

36 

1 

6 

Total 

224 

37 

17210 

332 

2191 

-  ^  ^XY  -  (IX)  (lY) 

IX^  -  (IXj'^l/n  lY'^  -  (lY)^ 

,  4858 
5760 


r  =  .84 


X  =  Quartzite  Pressure  Flakes 
Y  =  Vitreous  Pressure  Flakes 
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TABLE  104 

VITREOUS  -  QUARTZITE  ARTIFACT  CLASSES 


VARIABLES 

X 

Y 

XY 

A 

R  Cores 
1    P.D.  Flakes 
F    S.D.  Flakes 
^    Reduction  F. 
T    Retouch  F. 

.42 
.42 
.12 
.28 
.20 

.43 
.17 
.32 
.31 
.20 

.1764 
.1764 
.0144 
.0784 
.0400 

.1849 
.0289 
.1024 
.0961 
.0400 

.1806 
.0714 
.0384 
.0868 
.0400 

^  Total 

1.44 

1.43 

.4856 

.4523 

.4172 

^  =  "  ^XY  -  (IX)  (lY) 

yn  IX^  -  fX)^  \/n  XY^  -  (lY) 

_  .0268 
^  .2770614 


X  = 
Y  = 


Vitreous  Artifacts 
Quartzite  Artifacts 
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APPENDIX  VII 
ARTIFACT  METRICS 
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TABLE  105 
PROJECTILE  POINT  METRICS 


CATALOGUE 

# 

DESCRIPTION 

L. 

MEASUREMENTS  (MM) 

B.  T. 

BASAL 
WIDTH 

FjPi-29-12C-30 

P.  Wood,  Avon- 
lea.  Complete 

21 

12 

20 

13.5 

FjPi-29-lE-l 

Chal .  Pelican 
Lake  Frag. 

16 

16 

3.5 

12.0 

FjPi-29-10C-53 

P.  Wood,  pre- 
form.   Complete  28 

23 

6.0 

16.0 

FjPi-29-10B-18 

P.  Wood  basal 
frag. 

15 

21 

5.0 

18.0 

FjPi-29-lE-83 

Quartz  frag. 

20 

21 

4.0 

21.0 

FjPi-29-15B-24 

Quartzite  frag. 

26 

21 

4.0 

21.0 

TABLE  106 

UNIFACE 

AND  BIFACE 

METRICS 

CATALOGUE 

DESCRIPTION 

MEASUREMENTS  (MM) 
L.  B. 

T. 

T/B 

FjPi-29-15C-63 

Q.  Uniface 
cortex 

90.0 

62.0 

15.0 

.24 

FjPi-29-llC 

Q.  Uniface 
cortex 

80.0 

73.0 

23.0 

.32 

FjPi-29-15F-19 

Q.  Uniface 
cortex 

57.0 

48.0 

11.0 

.23 

FjPi-29-2A-31 

Q.  Biface 
chopper,  cor- 
tex 

-124.0 

98.0 

22.0 

.22 

FjPi-29  (sur- 
face) 

Q.  Biface 
compl  ete 

95.0 

72.0 

14.0 

.19 

FjPi-29-4A-29 

Q.  Blank 
complete 

95.0 

52.0 

12.0 

.23 

FjPi-29-lF-29 

Q.  Biface 
frag. 

55.0 

72.0 

22.0 

.31 

FjPi-29-lE-55 

Q.  Biface 
frag. 

90.0 

99.0 

40.0 

.40 

FjPi-29-4A-46 

Q.  Biface 
frag. 

50.0 

106.0 

21.0 

.20 

FjPi-29-15E-37 

Q.  Biface 
frag. 

60.0 

66.0 

lb .  0 

FjPi-29-17B-39 

Q.  Biface 
Frag. 

60.0 

57.0 

16.0 

.28 

FjPi-29-3A-21 

Q.  Biface 
Frag. 

40.0 

58.0 

10.0 

.17 

FjPi-29-14D-28 

Q.  Biface 
frag. 

37.0 

65.0 

14.0 

.22 

FjPi-29-16C-10 

Q.  Biface 
frag. 

42.0 

68.0 

18.0 

.26 
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TABLE  107 
SCRAPER  METRICS 


CATALOGUE 

#  DESCRIPTION 

L. 

MEASUREMENTS  (MM) 
B. 

T. 

EDGE 
ANGLE 

FjPi-29-5C-6    Mudstone  Side  S. 

65 

40 

10 

FjPi-29-lB-17  Cal  .  Mudstone 

End  Scraper 

17 

20 

9 

57° 

FjPi-29-10C-38  Mudstone  End  S. 

30 

25 

20 

39° 

FjPi-29-13C-39  P.  Wood  End  S. 

19 

18 

3 

21° 

FjPi-29-3A-13    Chert?  End  S. 

22 

23 

4 

48° 

